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Many of the components, instruments and systems in use on our IRBM’s and ICBM’s were designed, developed 
and built by Rheem Electronics. With a history of proven performance in advanced aircraft 
and guided missiles, Rheem’s ruggedized and miniaturized airborne products are now standing up to the tough 


environmental conditions of intercontinental ballistic travel. 


Other Rheem systems include: ground test and preflight checkout equipment, flight safety and test instrumenta- 
tion, trainer simulators, countermeasure systems, and industrial test and processing equipment. 
For proven reliability, look for leadership to Rheem Electronics ...a division of world-wide 
Rheem Manufacturing Company, which operates “t7-ptants.in_ the United States and, with afhliated and 
associated” companies, 18 plants in 12 countries abroad. 


For a full destription of Rheem Electronics, write for Datatile AW - 506-1. 
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RHEEM MANUFACTURING COMPANY / ELECTRONICS DIVISION 


7777 Industry Avenue, Rivera, California ——- Phone: RAymond 3-8971 
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AVIATION CALENDAR 





Oct. 7-9—Third Symposium on Hyperveloc 
ity, Chicago, Ill. Jointly sponsored by 
USAF Office of Scientific Research, U. § 
Army, and U. S. Navy, with Armour Re 
search Foundation 

Oct. 8-10—l4th Annual Aviation Spark 
Plug and Ignition Conference, Champion 
Spark Plug Co., Secor Hotel, Toledo 

Oct. 9-10—Ninth Annual Natioral Nois« 
\batement Symposium, sponsored by 
Armour Research Foundation, Hotel Sher 
man, Chicago, [1] ‘ 

Oct. 12-18—Sixth Annual USAF Weapons 
Competition, two tactical fighter phases 
Tactical Air Command, Nellis AFB, Nev 

Oct. 13-15—ASME-ASLE Joint Lubrication 
Conference, Statler Hotel, Los Angeles 
Calif 

Oct. 13-15—14th Annual National Elec 
tronics Conference, Hotel Sherman, Chi 
cago, IN 

Oct 13-15—American Institute of Electrical 
Engineers’ 10th Annual Machine Tool 
Conference, Statler Hilton Hotel, Hart 
ford, Conn 

Oct. 14—11th Airport Development and 
Operation Conference, New York State 
Department of Commerce, Hotel Onon 
daga, Syracuse, N. 

Oct. 15-17—Twelfth Annual Meeting 
Southeastern Airport Managers’ Assn 
The Palm Beach Terrace, Palm Beach 

Oct. 16-17—British Interplanetary Society's 
Space Medicine Symposium, B.M.A 
House, London, England 

Oct. 20-21—Fourth National Aero-Com 
Symposium, sponsored by Institute of 
Radio Engineers, Hotel Utica, Utica 
N. ¥ 

Oct. 20-22—1958 Annual Meeting, Assn. of 
The United States Army, Sheraton-Park 
Hotel, Washington, D. C 

Oct. 20-30—Sixth Annual USAF Weapons 

Continued on page 6) 
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TRANS-SONICS 


etc. T.". 


PLATINUM TEMPERATURE TRANSDUCERS 


for measurement, telemetry, and control 





© TEMPERATURES FROM —425 TO 1832 F. @ PRECISION CALIBRATION 


@ ACCURACIES TO 0.1 F. ® 5 VOLT OUTPUT @ HIGH RESPONSE SPEED 


BULB TYPE for corrosive gases and liquids 


1300 Series transducers are available in 
ranges from —400 F to + 1832F, feature 
1% accuracy, stainless-steel construction 
and a time constant of less than 2.5 sec- 
onds in agitated liquid. Many standard and 
special bulb lengths are available 


1300 Series 


“ 


Type 2135 


Type 2135 has +0.25 F accuracy and in- 
terchangeability over a range of 0 to 

125 F. The platinum element is enclosed 
in a nickel-plated bulb, and the unit will 
withstand a working pressure of 4500 psi. 





OPEN TYPE for non-corrosive gases and liquids 
1350 Series transducers are available in 


ranges from —300 F to +600 F, with an 

accuracy of +1% full scale. The platinum 

sensing element comes in direct contact 

with the gas or liquid being measured, re- 

sulting in a typical response time of 0.2 
second in agitated liquid 


Type 1321 is designed for extreme low 
temperature measurements, with special 
calibrations to —425 F. Operating inter- 
val is 30 F in ranges up to +250 F, with 
+1% accuracy. A perforated shield pro- 
tects the platinum sensing element from 
1350 Series Type 1321 high flow rates 


SURFACE TYPE for all kinds of surfaces 


These platinum temperature transducers 

-— can be installed by a variety of methods 

Cement-On Type 1375 on any surface . . . flat or curved, metallic 

or non-metallic. The following types are 

available in ranges from —400 F to 

+1850 F: Cement-On, Weld-On, Tape- 

= Weld-On Type 1376 On, Thermopaper, Sub-Surface, and Sur- 
face Transferable 








; ’ . 


A five-point resistance-temperature calibration certificate at 0, 4%, 42, 34, and 
full scale temperature is supplied with each transducer. Custom designs for all 
temperature transducers are available on special order with accuracies to 
0.1 F. Write to Trans-Sonics, Inc., Dept. 00, Burlington, Mass. for Condensed 
Catalog on Platinum Temperature Transducers. 


TRANS-SONICS 


Precision Vansducow 











SARGENT 
FACILITIES 


Research 
Design 
Development 
Testing 
Qualifying 


With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronie systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 

Assembly 


“GOOD WILL” is the disposition of 
the pleased customer to return to the 
place where he has been well treated. 


— U.S. Supreme Court 


SARGENT 
BUILDS 
Servo-Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Vaives 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Vaives 

Ball Screw Actuators 
Gear Actuators 

Gear Accessory Boxes 
Electronic Systems 


Since 1920 
ENGINEERING CORPORATION 


MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


HUNTINGTON PARK, CALIF. 
















We call it SOLO*... 

a lethal blend of 
sophisticated electro-optics 
and weapons. SOLO 
enables a missile to “see” 
a small area objective 
and lock on. 


Obsoletes human link in 
present air-to-surface 
missiles though human 
capabilities are builtin... 
all the way to impact... 
minus the human! 





*Selective Optical Lock On 
still another development from 
the minds and laboratories of 


ff CHICAGO AERIAL ; 


1980 HAWTHORNE, MELROSE PARK, ILLINO! fi , Los Angeles, Washington, 0.Cc. 
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G.E. REDUCES 
PREMATURE 
BURNOUTS 


to cut down your landing lamp | 
replacement costs. 


Replacement charges for landing lamps 
are high. “Grounded” status because of 
burnouts is even more expensive —and 
aggravating. 

General Electric has done two things to 
landing lamps to keep both these expenses 
to a Minimum: 




























RUGGED COILED-COIL 

FILAMENT— needs no 
support wire to prevent sag- 
ging, eliminates premature 
failure caused by “sawing 
action” of support wire and 
filament. 























METAL STRAPS— 

anchor each filament to 
a lead-in wire, insure con- 
stant beam aim. 























Beam pattern is improved, too, 
because the compact filament is 
precisely designed and located to 
give a circular beam pattern of 
more even intensity. Yet G-E 
lamps cost no mcre—actvally 
cost less in terms of longer burning 
hours in service. 













Ask your G-E Lamp distributor about landing lamp 4559—or write: General 
Electric Co., Miniature Lamp Dept. AW-108, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 













AVIATION CALENDAR 





(Continued from page 5) 


Competition, interceptor phase, Air D 
fense Command, Tyndall AFB, Fla 
Oct. 22-24—Fifth National Vacuum Sym 
posium, Sir Francis Drake Hotel, San 

Francisco, Calif 

Oct. 22-24—Meeting of Aviation Medicin 
sponsored by University of California 
Miramar Hotel, Santa Monica, Calif. F« 
details: Thomas H. Sternberg, M. D 
UCLA Medical Center, Los Angeles 24 
Calif 

Oct. 23—Jet ransportation Day, sponsored 
by Chicago Assn. of Commerce and | 
dustry, Sherman Hotel, Chicago, I) 

Oct. 23-25—1958 National Simulation Con 
ference, sponsored bv Institute of Rac 
Engineers Professional Group on k] 
tronic Computers, Statler-Hilton Hot: 
Dallas, Tex 

Oct. 27—14th Annual General Meeting of 
the International Air Transport Assn 
New Delhi, India 

Oct. 27-28—East Coast Conference on Aer 
nautical & Navigational Electronics’ h 
stitute of Radio Engineers, Lord Balt 
more Hotel, Baltimore, Md 

Oct. 27-31—National Metal Exposition and 
Congress, Cleveland Public Auditorium 
Cleveland, Ohio 

Oct. 29-31—Air Traffic Control Assn., An 
nual Business and Council Meeting, Mar 
riott Motor Hotel, Washington, D. ( 

Oct. 30-31—1958 Electron Devices Mectin 
sponsored by Institute of Radio Eng 
neers, Shorcham Hotel, Washington 
Dp. © 

Oct. 30-31—15th Annual Display, Aircraft 
Electrical Society, Pan Pacif Auditor 
ium, Los Angeles, Calif 

Nov. 6-7—Quarterly Regional Meeting 
Assn. of Local & Territorial Airlin 
Honolulu, Hawaii 

Nov. 6-7—Fifth Annual Meeting, Institut 
of Radio Engineers Pfofessional Gr 
on Nuclear Science, Villa Hotel, San 
Mateo, Calif 

Nov. 6-7—National Specialist Meeting 
Dynamics and <Aeroelasticity, sponsore: 
by Institute of the Acronautical Scien 
Texas Section, Texas Hotel, Ft. Wort! 

Nov. 10-12—International Conference, Ph 
ics and Medicine of the Atmosphere and 
Space, sponsored by the School of Avi 
tion Medicine, San Antonio, Tex 

Nov. 10-13—11th Annual International A; 
Safety Seminar, Flight Safety Foundation 
in cooperation with Airways Moderniza 
tion Board’s National Aviation Facilit 
Experimental Center, Atlantic City, N. J 

Nov. 10-21—12th Air Transportation Inst 
tute of the American University, Wash 
ington, D. C 

Nov. 12-14—1958 Annual Meeting, Socict 
for Experimental Stress Analysis, Hotel 
Sheraton-Ten Evck, Albany, N. Y 

Nov. 17-18—Sixth Annual Aircraft and Vf 
sile Division Conference, American § 
ciety for Quality Control, Biltmore Hotel 
Davton. Ohio 

Nov. 17-21—13th Annual Meeting and A 
tronautical Exposition, American Rocket 
Society, Hotel Statler, New York, N. 

Nov. 19-21—32nd Meeting, Aviation Dis 
tributors and Manufacturers Assn., Statler 
Hilton Hotel, Dallas, Tex 
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conducted at speeds 28% in excess 
of requirements. 


CJ-805 REVERSER AND SUPPRESSOR 
TESTS SUCCESSFUL 


A CJ-805 mounted in a Convair 880 
wing pod is testing G.E.’s Reverser 
Model TR-22 at General Electric's 
outdoor test facility. A prototype re- 
verser has already completed 500 
reversals. 

Acoustical and performance tests of 
the shrouded daisy ejector suppressor 
are proving successful. The ejector 
daisy provides excellent nozzle effi- 
ciency at a wide range of power set- 
tings, promising minimum loss in 
altitude performance. 

The new aft-fan CJ-805, scheduled 
to power American Airlines’ Convair 


FIRST PRODUCTION MODEL OF CJ-805 was delivered to 
Convair last month. Military version of the CJ-805 (the 
J79) recently powered the Lockheed F-104 to new world 
altitude and speed records. 





600’s, has also been run outdoors for 
sound level measurements. Results so 
far indicate the aft-fan principle is 
helpful in reducing engine noise. 


WHAT THESE CJ-805 TESTS 

MEAN TO AIRLINES 

When the CJ-805’s enter service, they 
will join more than 30,000 other G-E 
turbojets built for the Armed Serv- 
ices. These engines have already 


today—logged more than 22,000,000 
flight hours and 10 billion flight miles 

General Electric’s CJ-805 test pro- 
gram is one more assurance that air- 
lines, like the Armed Services, will 
get ruggedness .. . reliability ... de 
pendability . . and economy when 
the new CJ-805 begins flying the 
nation’s commercial airways in 1960 
General Electr Co., Cincinnati 15, 
Ohio. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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CJ-805 SOUND SUPPRESSOR AND THRUST REVERSER TESTS 
are currently being conducted at Gener 
Ohio, test facility. 


| Electric’s Peebles, 
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RECEIVES OFFICIAL 
CAA CERTIFICATION 


On Sept. 9, General Electric’s CJ-805 
received its CAA type certification 

. important milestone in its inten- 
sive test program. General Electric’s 
goal in this program: to provide air- 
lines with a reliable, dependable, high- 
performance jet engine for commer- 
cial operation. 

Here are highlights of the CJ-805 
test program: 


ENDURANCE TESTS PROVE 
A MATURE ENGINE 
CJ-805 factory tests are proving the 
reliability of all engine parts, com- 
ponents, and accessories. Progress to 
date: first endurance engine has now 
logged almost 2000 hours; second en- 
gine more than 1000 hours on kero- 
sene. A total of 9 engines are now en- 
gaged in factory and flight testing. 
The endurance engines are run to 
simulated airline schedules, approx- 
imating conditions of successive 
l-hour, 14-hour, and 2-hour commer- 
cial flights. Conditions include taxi, 
take-off, climb, cruise, descent, re- 
verse thrust and taxi regimes—a total 
of over 600 engine starts and stops 
for every 1000-hour period. 


NO PARTS CHANGE DURING 
INITIAL FLIGHT TEST 


During initial flight tests, a prototype 
CJ-805 engine logged a total of 150 
hours in 25 working days without a 
parts change or engine adjustment. 
Included in the flight tests: throttle 
bursts and chops at altitudes up to 
45,000 feet, plus air starts at various 
altitudes. Flight tests of the produc- 
tion CJ-805 are now underway. 


160% OVERSPEED; 
75° OVERTEMPERATURE 


CJ-805 components are being tested 
above normal requirements. The com- 
pressor rotor, for example, has been 
tested to 135% speed; the turbine 
rotor to 160% speed and 75° over- 
temperature. 


HAILSTORM TESTS DEMONSTRATE 
CJ-805 RUGGEDNESS, DURABILITY 


The CJ-805 has been tested under 
severe hailstorm conditions. One and 
one quarter-inch iceballs were fired 
into a running CJ-805 at iceball 
speeds from zero to 637 miles per 
hour with no effect to engine opera- 
tion. Power settings included max- 
imum rpm. With two-inch iceballs, 
the engine took hits up to 378 mph 
without damage. These tests were 


AMERICAN AIRLINES has announced the purchase of 25 Convair 600’s, powered 
by new General Electric CJ-805 aft-fan engines. Other models of the CJ-805 
will power TWA and Delta Air Lines’ Convair 880’s. 
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Gimbal Action Fuel Manifolds were de- 
veloped by Aeroquip for the General 
Electric X-405 engine that powers the 
first stage of the Vanguard vehicle. 
Combination of Aeroquip 601 Light- 
weight Engine Hose and precision 
formed tubing solved the problem. 


FIRST in Missile Plumbing! 


Aeroquip offers the experience ... complete product lines . . . start-to-finish 
engineering service required to solve the full range of plumbing problems 


Hydraulic Lines for Portable Launcher used 
to send Nike-Cajun sounding rocket up 
from the Arctic Circle were made from 
Aeroquip Hose with Reusable Fittings. 
Aeroquip manufactures a full range of 
standord hose types for any fivid line 
application up to 10,000 psi. 








Nitric Acid Transfer to Missiles was made 
safe with the development of Aeroquip 
610 KEL-F Hose Lines with stainless 
steel fittings. Picture above shows KEL-F 
Hose being used for fueling the Navy 
Vanguard. 


Let Aeroquip help solve your plumbing problems. Write for information. 





=w\eroqui p 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, 


AEROQUIP CORPORATION, JACKSON, MICHIGAN — PLEASE SEND LITERATURE AS INDICATED: 











] Large diameter hose lines of 5 Large diameter formed tubing. 
Teflon for corrosive fluids. Fuel and oi! quick disconnect ~~ oe ey NAME 

2 soe psi. pneumatic hese of Couplings in accordance with 
Tefien for charging systems. ‘ MIL-C-7413A. TITLE = 
1500 psi. hose lines of Teflon Precision tube and hose as- 

3 tor tuel, hydraulic and pnew- ] semblies. COMPANY 
matic systems. 5000 psi. oe disconnect ideas 

nd 

3000 psi. hose lines of Teflon a 

4 tor nydrentie and pneumatic | nyaraute systems ee 


Precision tube forming catateg . * 





ar. KEL-F is M. W. Kellog’s trade name for fuorecerben polymers "Teflon is Dupont’s trade name for its tetrafty 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS 





CALIFORNIA AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 


Teflon is Dupont's trade name for its tetrafivoroethylene resin 
ARE FULLY PROTECTED BY PATENTS IN U 


S.A. AND ABROAD 
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DYNAMIC 
SUSPENSION: 





Everything hangs on the perfect operation of all critical 
ports during stationary hover. No time here for bear- 
ing failure! 
¥ uirements of crucial moments such as these 
 g the design and manufacture of Rollway 
Bearings for 50 years. At no time have the full resources 
of engineering and production been more heavily 
‘to experimental work in aeronautical bearings 
than right now. 
turbo , radial engines, helicopters, 
high-shock control ages other devices . . . ci 
the key Rollway personnel are ready 


to the specific bearing problems involved. 
Their experience* in high-stress, high-temperature, 
high-precision ——— is at your immediate disposal 
_ on wire, or pect at Rollway Bearing 


eh 
? 


BEARINGS 


ENGINEERING OFFICES! SYRACUSE * BOSTON * CHICAGO * DETROIT © TORONTO © PITTSBURGH * CLEVELAND * MILWAUKEE * SEATTLE * HOUSTON © PHILADELPHIA * LOS ANGELES * SAN FRANCISCO 
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P RIVET 






7 | es 
How They Work High Clinching Action Wide Grip Range 


Before and after setting in typical Exerts as high as 600 pounds Same length “POP” Rivet holds 
blind assembly. squeeze between parts. tight through thick or thin. 








































ne i 
my 
La = > = . 
oA 
ZN Plastic to Metal E 
Vibration Proof See Sweet's Product <00" tem rh i testis the 
“POP” Rivets cannot back out Design File for plastic becouse it is held in com- 
or become loose. Selection and Use Data T Pression. 
Saves 4.9¢ each over other blind rivets P Estimate your own savings 






Saves 1.8¢ each over solid rivets by changing to “POP” Rivets 






\\ 


















Replace 100,000 solid rivets with strong, high clinch “POP” ® Rivets Over 

and you save $1,800. Use time-tested ‘"POP’’ Rivets in 100,000 blind Guentty ao = 

applications and you save $4,900. - - — —— 

No other rivet even approaches the installed cost savings of “POP”’ 183 ‘ 

Rivets in many uses. The Martin Company saved $223,000 on one 9,5 ‘ 
18,3 4 


fifty-plane contract alone — and on today’s rapidly increasing costs, 
savings through the use of ‘“‘POP”’ Rivets are even greater. 
Whether you design or make missiles, planes, air frames, 
engines, electronic, ground handling or support 
equipment, investigate the savings ‘““POP”’ Rivets offer 


Prove these savings 
to yourself by a test 
application 


you. They are ideal for all non-structural assemblies “a 
and have been approved for certain specific structural 
applications. ““POP”’ Rivets have been used for 2 
several years in both military and commercial ~ 











aircraft. Our application engineers will furnish 

complete test data. 

Estimate your own rivet cost savings 
box, right) and write, wire, or phone us 

today. You can cut your fastening costs 
immediately without need for 

extensive re-tooling. 





United Shoe Machinery Corporation 


West Medway, Massachusetts « KEystone 3-6611 











THIS SPACE 


~ a oe Ve ANOTHER* 


ole ye oe © Me re ONE 8-0 


SATELLETE ROCK Oe 


TYPICAL INSTALLATIONS 

EXPLORER VANGUARI 
»X% Pump Ss T ’ e Sea 
SPEED: 46 RPM 


TEMP. Face - - 


Rear — Ambient 


xyge 
f try 


nec 


MEDIUM. Face uid O 


PRESSURE: Face 


aunchings of the “Explorer” and “Vanguard 
Seals have established a proven place in the 


jineers designed and developed the seals 


rcetuiness is at your service 


p pumps. Specify Sealo! mechan 


5 yy eB SEALOL CORP 











Seattle, Wash.—Van Nuys, Calif.—Washington, D. C. 


New 25-man raft for turbojets 
inflates in only 9 seconds 
with Kidde Inflatair! 


en ae 


+ 
«] 


3000 psi air from steel bottles (not visible) passes 
through INFLATAIRS; draws in free air and inflates raft. 


Escape chutes, drone and missile recovery cushions, lifting bags, and now 
this 25-man life raft—all inflatable in an instant thanks to Kidde’s INFLATAIR! 
Available for use on all DC-8’s, Convair 880’s and Boeing 707’s and 720’s 
on overseas flights, the new 25-man raft uses two INFLATAIR units, is com- 
pletely inflated in just 9 seconds. Each raft is fully equipped with rations, 
water, anchor, flares, first aid equipment and accessories for survival at sea. 
Employing air bottled at 3000 psi, Kidde nvFLaTam aspirates free air at a 
ratio of as high as 20 to 1, insures fast, sure inflation for all types of aircraft 
emergency equipment. Also saves up to 20% in weight over conventional 
carbon dioxide inflation systems. 

It is this kind of air safety research that has made Kidde the leader in its 
field for more than thirty years. For more information on INFLATAIR, or any 
of the many other items of Kidde safety equipment, write to Kidde today. 


Walter Kidde & Company, inc., Aviation Division 
1018 Main Street, Belleville 9, N. J. 





Walter Kidde-Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd 
Montreal! — Toronto— Vancouver 


District Sales Engineering Offices: 
Dalias, Tex.—Dayton, Ohio—St. Louis, Mo 
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Fire and Overheat Detector 


Kidde’s combined Fire and Over- 
heat Detector, first of its kind on 
the market, has been proven suc- 
cessful by more than seven years 
of intensive flight experience on 
all kinds of aircraft! 





Fire Extinguishing Systems 
Designed and perfected by engi 
neers with more than 30 years in 
aircraft fire fighting experience, 
Kidde nacelle Fire Extinguishing 
Systems bring you instantaneous 
and dependable fire protection 
They are available with a wide 
variety of extinguishing agents 





Aircraft Crash Fire Prevention 


As an example of its never-ending 
research for the latest air safety 
equipment, Kidde recently devel 
oped and supplied the protection 
devices used in full-scale Aircraft 
Crash Fire Prevention tests. 





First in Portable Aircraft Fire 
Extinguishers, Kidde offers you 
a complete line, brings you a 
standard of quality and dependa 
bility that has been second to 
none for more than 30 years! 









Spy 2 SSR fee cert tener mee; 
















DOUBLE 
DIAGNOSIS 

TO PREVENT 
“HEART DISEASE” 





«+» BY THE B&H 


Two of the most important factors that affect jet engine life, efficiency, and safe 
operation are Exhaust Gas Temperature (EGT) and Engine Speed (RPM). Excess 
heat will reduce “bucket” life as much as 50% and low EGT materially reduces 
efficiency and thrust. Any of such conditions will make operation of the aircraft 
both costly and dangerous. The JETCAL Analyzer predetermines accuracy of the 
EGT and (interrelatedly) Tachometer systems and isolates errors if they exist 


The JETCAL ANALYZES JET ENGINES 10 WAYS: 


tests 


A EE 


1) The Jercat Analyzer functionally 
EGT thermocouple circuit of a jet aircraft or 
pilotiess aircraft missile for error without 
running the engine or disconnecting any wir- 
ing. GUARANTEED Accuracy is +=4°C. at en- 
gine test temperature 

2) Checks individual thermocouples “on the 
bench” before placement in parallel harness 
3) Checks thermocouples within the harness 
for continuity. 

4) Checks thermocouples and paralleling 
harness for accuracy 

5) Checks resistance of 
Temperature system 


the Exhaust Gas 


from aircraft (in production line or overhaul 
shop ) 

9) Reads jet engine speed while the engine is 
running with a guaranteed accuracy of +0.1% 
in the range of 0-110% RPM. Additionally, 
the Taxcat circuit can be used to trouble 
shoot and isolate errors in the aircraft tachom 
eter system 


10) Jetcat Analyzer enables engine adjust 
ment to proper relationship between engine 
temperature and engine RPM for maximum 
thrust and efficiency during engine run (Tab- 
bing or Micing). 

ALSO functionally checks aircraft Over- 
Heat Detectors and Wing Anti-Ice Systems 


Tests EGT Sy 


+ 


Tests RPM Ac 


Acof 
a | 


acy to 
in 10,000 RPM 


+4) 


10 RPM 


1 


The JETCAL is in worldwide use 


bh 


6) Checks insulation of the EGT Circuit for Wt les Gell Ate Maen ae ai on L 


and (thermal switch and continuous wire) by 
} chests to ground for corte bepween Fenee. using TemPcat Probes.. Rapid heat rise aircraft and engine manufacturers. Write 
7) a EGT Indicators (in or out of the 3 minutes to 800°F! Fast cycling time of wire or phone for complete information 
alrcrant ). thermal switches . 4 to 5 complete cycles 


le eet ewe eee eee eee ewe ee ee een at 


8) Checks EGT system with engine removed 


BeaH INSTRUMENT Co., INC. 
: 3479 West Vickery Blvd. * Fort Worth 7, Texas 


per minute for bench checking in production 


LZ) 







Sales-Engineering Offices: 


105 N. Brodtieid Si 
trish 


BA 4.4563 @ COMPTON, CAI 
Great Brite 8 


108 So. Franklin, LO 1-9220 @ DAYTON, O.: 209 Commercial Bidg 
15, Willow Lane, Mitcham, Surrey 


VALLEY STREAM, L.I., N. Y 
ENGLAND: Bryans Aeroquipment Ltd 


Exclusive Licensee and Maonvfacturer for Commonwea/th 


Europe 


NE 6-8970 
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Here’s graphic proof of the superiority 
of AC-275 (change letter D) Spark Plugs! 














AC provides the perfect combination for Pratt and Whitney R-2800 
Aircraft Engines... AC-275 and AC-271 Spark Plugs! 


Both C.A.A. and Pratt and Whitney have given full approval for use of the AC-275 (change 
letter D) in the rear position of the front-row cylinder in combination with the AC-271 (all 
other positions) for the R-2800 engines. This combination has proved so successful that one 
major airline reports one third less electrode wear than conventional spark plugs! 
Here’s why! The exclusive AC recessed insulator tip heats faster to reduce fouling . : . cools 
faster to prevent pre-ignition! Its larger breathing capacity provides better scavenging and 
easier cleaning. The copper-cored center electrode is fully jacketed with nickel alloy for longer 
FLYING STARTS service life—is shorter for better, faster heat dissipation. The AC-275 is engineered and pro- 
duced for the severest applications. For the 5/g”-24 harness applications, the AC-175 and AC-171 
offer the same features and performance in the R-2800 engines. 


If your planes are powered by Pratt and Whitney R-2800s, get the perfect combination for peak 
performance—get AC aircraft Spark Plugs! 


_ XS) AIRCRAFT SPARK PLUGS 


Studios’ ZORRO every 
AC SPARK PLUG 2% THE ELECTRONICS DIVISION OF GENERAL MOTORS 


week on ABC-TV 
DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Newark, New Jersey; Atlanta, Georgia; Alexandria, Virginia; Cleveland, Ohio. 
Pacific Airmotive Corporation: Burbank, Colifornia; Seattle, Washington; Ookland, California; Kansos City, Kansos; Denver, Colorado; Linden, New Jersey. 
Southwest Airmotive Company: Dallas, Texas; Konsos City, Kansas; Denver, Colorado. Standard Aere Engine Lid.: Winnipeg, Manitoba; Vancouver, B.C.; Edmonton, Alberta. 
Van Dusen Aircraft Supplies, inc.: Chicago, illinois; Minneapolis, Minnesota; Teterboro, New Jersey; East Boston, M ch , Al dria, Virginia; Richmond, Virginia; Miami, Florida. 
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* 
_..THE TRULY 
C REUSABLE FITTING 
FOR FLUOROFLEX*T HOSE 
a 





























ositively leakproof 











Threaded lockring grips braid tightly; buried, it’s tamper-proof. 
Before tightening—nipple about to contact coned disk of lockring. 
Tightened ... spring action of coned disk locks threads in compression 


Male threads are securely wedged against flanks of female thread 








Radial displacement of coned disk presses rim against socket wall. 





Superior design gives this reusable’ signed for fluorocarbon hose. Their 
fitting the same iron-clad safety and _ reliability is assured by the company 
reliability as the service-proved Re- with the greatest experience in fluoro- 
sistoflex factory-swaged fitting. The carbon hose production. They’re CAA 
unique coned disk lockring provides a approved. Send for bulletin giving 
triple lock when nipple is tightened... full data. RESISTOFLEX CORPORATION, 
the fitting cannot leak, cannot blow-off. Roseland, N. J. Dept. 137, 
Seal-Lock fittings are specially de- ed eg A oe hen 


@ Flucrofies 4 a Renstof 


Originators of high temperature fluorocarbon hose assemblies 
istofl 


CORPORATION 


Roseland, New Jersey + Western Plant: Burbank, Calif. - Southwestern Plant: Dallas, Tex. 











... Speaking of —— 
Missile Ground Support fi MOBILITY } 


WE HANDLE THE COMPLETE 
MISSILE LAUNCHER PROJECT 
...from design through production 


In January 1957, Douglas Aircraft Company, Inc., con- 
tacted FMC regarding the design of ground support equip- 
ment for the IRBM-THOR they were developing for the 
Air Force. That same month, FMC engineers went to 
work in the Douglas plant—and the THOR transporter- 
erector, launching base, and power-pack trailer prelimi- 
nary designs were developed. 

At its own facilities in San Jose, FMC began subsequent 
engineering steps without delay, then produced and deliv- 
ered the first operating unit in just 8 months— two months 
ahead of schedule. 

Because FMC handled the entire project from design 
through production, with maximum coordination in every 
step of the program, this valuable saving in time was real- 
ized, and today, THOR equipment is being built at FMC 
under a production contract. 

Why not take advantage of FMC’s reputation for com- 
ing through on schedule in the design and production of 
defense materiel? Consult with FMC at the initial stage 
of your missile ground support equipment project plan- 
ning. Contact us today for more information. 





a 


Creative Engineers: Find stimulating 
challenge at FMC’s Ordnance Division. 


’ At 4a Ae 


THOR transporter-erector, 
lovnching base, and 
power trailer were deliv- 
ered by FMC in just 8 
months — 2 months ahead 
of schedule. 


Wawa, awa 


U.S. AIR FORCE PHOTO 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Ordnance Division 
Missile Equipment Section 3-E 
1105 COLEMAN AVENUE, SAN JOSE, CALIF. 
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Industry Faces Increasing Competition 
© Defense begins push to decrease use of government facilities, 
encourage privately-financed plants. 


Manufacturers Attack CAA Engine Ruling 
> New decision decentralizing the type certification of engines draws 
bitter criticism from industry. 


Boeing 707 Jet Transport ‘Honest’ Airplane 70 
> Aircraft has good control in critical regimes, demands careful pre- 
flight and route planning. 


AIR TRANSPORT 


Manufacturers Attack CAA Ruling 
Continental Withdraws Fare Bid 
Private Airlines Expand in Argentina 
Budapest Air Terminal Completed 
Northeast Files Bid to Block Lease Plan 
Rotodyne Demonstrates VTOL Features 
Flexibility Helps Build IRBM Engines . . U. S. Sponsors Vortac Symposium 
Drone Camera Photographs Bomarc Quesada Heads Aviation Agency 
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Gravity, Heat, Affect Space Cabin 
NASA Gets Moon, Satellite Shots 
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Titan System Designed for Speed 
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COVER: Chance Vought Regulus II surface-to-surface missile is fired for the 
tirst time from a Navy submarine, the USS Gravback, off Pt. Mugu, Calif 
The missile made a 200 mi. guided flight. to Edwards AFB but burned upon 
landing when gear failed to extend. For other photos of the launching sec 
p- 89. 
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SWITCHING PROBLEMS?... 


in aircraft, missile, electronic, or industrial applications 
ELECTROSNAP ENGINEERING CAN HELP YOU 


Qualified engineering can save you time, 


money and effort on any switch application 
— with “standard” switches achieving spe- 
cified performance demands, 


SUB-MINIATURE BASIC SWITCHES 


E4-100 
Series 


Actual size: 25/32” x 1/4” x 25/64” 

Single-Pole, Double-Throw 

S$ amps.; 125/250 V., A.C. 

Temp. Range —65° to +350° F. 

Conforms to Military Specifications 

Operating Characteristics can be tailored to 
meet any requirements 


STANDARD BASIC SWITCHES 


“S$” Type 


Actual size: 1-1/4” x 1/2” x 1/2” 

Single-Pole, Double-Throw, 2 circuit 

10 amps.; 125/250 V., A.C. 

Conforms to Military Specifications 

Various standard switch characteristics can 
be developed to meet unlimited applica- 
tion needs. 


Thousands of switch configurations 
availabie for ‘‘off-the-shelf’’ delivery. 


MULTI-POLE SWITCHES 


D-8 Series 


Actual size: 1-1/4" x 1/2” x 7/8” 
Double-Pole, Double-Throw, 4 circuit 
1S amps.; 125/250 V., A.C. 

10 amps.; 30 V., D.C., Ind. 

Temp. range —100° to +375° F. 
Conforms to Military Specifications 
Simultaneous operation; Triple-Pole 
(K3 Series) also available 





MINIATURE BASIC SWITCHES 


F2 Series 


Actual size: 1-3/32” x 13/32” x 5/8” 
Single-Pole, Double-Throw 

10 amps.; 125/250 V., A.C., 60 cycle 
10 amps.; 28 V., D.C., Ind. or resistive 
Temp. range —100° to + 350° F. 
Conforms to Military Specifications 


ACTUATORS 


bie 


Toggles Push-button Leafs 


ee B 


Roller leafs Rotary Gangs levers 


Hundreds of ‘‘standard’’ styles. ‘‘Specials’’ 


engineered to your requirements. 


ENVIRONMENT FREE 


Sestp-benen, ponet mounted 

Single-Pole, uble-Throw, 
2 circuit 

4 amps.; 28 V., D.C., Res. 

Temp. range —100° to 
+ 221° F. 

Conforms to Military 
Specifications 

Mounting adjustable within 
7/8”, wire locking 

Sealed against all environment 
conditions 

High vibration and shock 
resistance 


EF-100 Series 
Sealed Basic Subminiature mounts anywhere 
for exposed control or indicating applica 
tions. 


H11-2 





HERMETICALLY SEALED 
LIMIT SWITCHES 


H1-8 


Rotaries and subminiatures with 500 
various actuators 

Double-Pole, Double-Throw, 4 circuit 

10 amps.; 125/250 V., A.C. 

15 amps.; 28 V., D.C. 

‘Temp. range —65° to +400° F. 

Sealed against all environment conditions 

Conforms to Military Specifications 


LIGHTED PANEL SWITCHES 


C-6 Series — combines 2-piece, color coded 
push-button, pilot-light and switching unit 
im one space-saving component, panei 
mounted. Use singly or ‘‘stacked’’. Momen- 
tary and alternate action. 

C-8 Series—combines 3-color monitoring and 
switching in one compact, modular unit, 
panel mounted. Ten second lamp module re- 
placement from panel front. Variety of colors 
available. 


DIE CAST ENCLOSED SWITCHES 


ES4 Series 


Single-Pole, Double-Throw, 2 circuit 

10 amp.; 125/250 V., A.C. 

Temp. range —67° to + 160° F. 

Housing resists entrance of oil, dust, 
moisture 

One-Way Impulse action type also available 





NEED A SPECIAL SWITCH? 


Often standard switches can be 
modified to do the job. If a special 
switch is required, Electrosnap en- 
gineering can create new switches 
in any quantity to your specifica- 
tions. Send us your problem. . 
our answer can save you time and 
money. 
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Prices subject to change without notice 


Write or Call for Specific Details on any Type Switch 


ELECTROSNAP CORPORATION 
4232 Lake Street, Chicago 24, Illinois 
Telephone: VAn Buren 6-3100 


TWX No. CG-1400, 





EDITORIAL 





The Year Since Sputnik 


It has been just a year since the beep-beep of the 
Soviets first Sputnik marked the dawn of the space age 
and radically altered this country’s perspective on its 
scientiic achievements and technical development pace 
It is a good time to look back over the year since Sput 
nik I appeared in the sky to evaluate just what progress 
we have made in matching the Soviet’s pace in the two 
key areas of ballistic missile development and space ex 
ploration. ‘The democratic processes of government do 
respond to public opmion, but they grind relatively 
slowly toward major policy shifts and administrative 
streamlining 

We have made considerable progress during the year 
both at the top governmental level and in scientif 
exploration and development. But whether this pro 
gress has been at a rate sufhicient to even match the pace 
of the Soviets is doubtful. Certainly, it is crystal clear 
that our pace during the year after Sputnik has not been 
sufficient to close the margin of Soviet achievement and 
regain the post-war lead we once enjoyed in technical 
development 

I'he vear since Sputnik has been a period of ferment in 
government, scientific and industrial circles, reacting to 
the problems posed by Soviet satellite achievements and 
the missile technology on which they are based. We do 
not think the American people or the Congress have 
been complacent or indifferent to the gravity of the 
Soviet challenge or unwilling to tackle the tremendously 
expensive job of making up for lost time and regaining 
our superiority across the board 

Ihe complacency, indifference and unwillingness to 
get on with the job have come from the highest levels 
of the executive branch of the government and there 
they remain today as the major obstacles to hurdle be 
fore the U.S. can fully realize the fruits of its scientific 

industrial capabilities 

here have been some concrete achievements. Presi 

nt Eisenhower at long last saw the need for a scientific 
adviser with direct access to the highest White House 
circles, and Dr. James Killian, president of Massachusetts 
Institute of Technology—moving in the past behind a 
cloak of administrative secrecv—has been playing an 
active role in shaping Administration policy, both on 
military and civil research and development. Defense 
Department reorganization moved toward giving research 
and development a stronger voice in military policy by 
creating, first, the Advanced Research Projects Agency 
and then a director of research and engineering. But 
it has found no candidate willing to tackle the latter job 
and it still left ARPA surrounded bv the administrative 
red tape of earlier organizations which are still func 
tioning 

[he National Aeronautics and Space Administration 
has been created from the nucleus of research facilities 
and personnel of the National Advisory Committee for 
Acronautics. But a rather crude job of legislative engi 
necring has lost some of the valuable assets and working 
spark that made NACA such a successful research and 
development organization. 

Worst butchery was done on the advisory committee 
which in the past has been staffed by top-level technical 
people representing all segments of the aeronautical 
field, including military and civil interests. This com 
mittee functioned actively, took its work seriously and 


anything into orbit that remotely approaches the 3,0 


made significant contributions to the direction of our 
aeronautical research and development programs which 
enjoved singular success and world leadership in the post 
war decade of supersonic aircraft 

[he National Aeronautics and Space Coun 
succeeds it is a group doomed to sterility from 
by its very composition Ihe President, Secretar 
Defense, Secretary of State and Chairman of 


Energy Commission cannot be expected t 


energy and attention to this activity that tl 


, ’ 
counclhi reall 


ship on the 
meeting last month indicated this 


deputies sitting in for their chiefs. N 

appointments to the council been \ 
exception of Dr. James Harold Doolittle. The appoint 
ments of Dr. Alan Waterman, Detlev Bronk and Wil 


liam A. M. Burden simply bring back on the scene some 
of the tired, ineffectual faces that have been so familiar 


} 


in the research and development fiascos of the pas 


Nowhere is there evidence of any fresh new thinking 
so badly required to inject vigor and intelligent direction 
into this vital area. As to the space agency itself, most 
of the year since Sputnik has been ‘ted to debate 


over its organization, scope of mussio1 ind nnancing, 
ind little in the wav of positive achievement can be 


‘ 


expected for at least another year even under the mos 
vigorous leadership and adequate financing 
\ vear after Sputnik, the most advanc: 


) ) , 
sile we have in the hands of hnehnting troop 


Soviets have 


tvpes of ballistic missiles with longer range ian Red 


stone in operational use with troops for several years 


~ 
200-mi. range Redstone. The 


In the intermediate range ballistic missile area, we ar 
still in the development test firing stage on both the 
Army’s Jupiter and the Air Force Thor. Top British of 
ficials recently indicated the target date for getting 
American IRBM operational in Europe has slipped close 
to a vear from this year's estimates 

In contrast, the Soviets have been test firing missiles 
in the IRBM class for more than a year on a schedule 
and rate that clearly indicates operational troop train 
ing with a weapon of high reliability. In the ICBM 
field, we have test fired 13 Atlas missiles with varving 
success but have not vet fired one on a full-range mission 
The Soviets fired their first ICBM successfully over a 
4000 mi made 
many successful full-range tests of their ICBM duri 


range in August, 1957, and have 


1958 as our entire program of Atlas test fn 
weapon will become operational in some degt 
1960. It would be foolish to draw any 
from the Soviet firing program, which vell 
USAF technical equipment 

In the satellite program, we have not been able to put 


} } 
ther conc 


ybserved 


lb. payload of Sputnik III although the Army’s Explorer 
III made a significant discovery of an 
radiation area and Explorer IV provided valuable m« 

On moon shots, we have 


intense cosn 


urement data of this menace 
failed once and the Soviets at least hve times 


tro eitnel 


hit or orbit the moon 

We still have a long way to go to regain our significant 
supenority in new weapons development ind scientific 
leadership 


—Robert Hotz 





EASTERN eee pioneer In 
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auxiliary power subsystems 


Eastern has developed miniature, high-output units that give reliable 
performance in missile auxiliary power systems. Coordination with 
developers at the planning stage permits Eastern continually to engineer 
lower weight units that allow more fuel load for longer flight duration 
Eastern’s experience as pioneers of the thermal frontier provides the 
all-important knowledge to solve temperature problems at each stage 
of missile development. 
HYDRAULIC POWER UNITS 
Miniature high-speed gear pumps are powered by aircraft motors up 
to 24,000 R.P.M., or direct-driven by the turbine with little or no 
reduction gearing needed. Missile design engineers get maximum 
t 


: flexibility, reliability, and simplicity with separate hydraulic systems 
Se Eastern has produced power packs with capacity to 15 G.P.M. at 
pressure to 2,500 P.S.|. Units are completely sealed and have pressur- 

ized sumps for operation at any altitude and attitude. 

ELECTRONIC TUBE COOLING UNITS 

a Liquid cooling of heat-producing electronic equipment is an efficient, 
hydraulic i reliable control of temperatures within @ operating limits. By 
cooling pressurizing creating designs based on pioneering experience, Eastern provides 




















power compact, lightweight equipment for up-to-the-minute missile needs that 
meet military requirements 
Cooling units have 50 to 50,000 watts dissipation rates, and refrigera- 
tion-type cooling units are furnished from 100 to 6,000 watts. Come 
to the leader in the field for complete and creative engineering help. 
EASTERN PRESSURIZATION UNITS 

Vital electronic systems that depend on a supply of precisely contsolled 
dry pressurized air are protected by these units. A continuing program 
of research and development on compressors, dehydators, and air 
control systems insures that your Eastern pressurization unit features 
the very latest advances in this field for compactness, high temperature 
resistance, and reliability. They are custom-made to your special needs 
and meet rigid military specifications 


TESTED reliability in auxiliary power 
T re i 





i 


rs 7” 
K 


i 
i 








i 


) 


EASTERN INDUSTRIES, INC. 


100 SKIFF STREET, HAMDEN 14, CONN. « West Coast Granch Office: 1608 Centinela Avenue, ingiewood 3, Calif 





WHO'S WHERE 





In the Front Office 


J. Ward Keener succeeds John Lyon 
Collyer as chief executive officer of The 
B. F. Goodrich Co., New York, N. Y. Mr 
Keener is president, and Mr. Collyer con 
tinues as board chairman 

Edward B. Nisbet, board chairman, and 
A. V. Anderson, president and general 
manager, The Laminated Shim Co., Glen 
brook, Conn Also: Merle L. Lockwood, 
executive vice president and director of 
sales; Richard Seipt, vice president-engineer 
ing, research and development; Otto Hecht, 
vice president-production 

H. G. Bixby. president of Ex-Cell-O 
Corp., a director, Dextrex Chemical Indus 
tries, Inc., Detroit, Mich 

William H. Brown, board chairman, 
Altamil Corp., El] Segundo, Calif. A. L. 
Schoellerman succeeds Mr. Brown as pres 
ident and general manager 

John A. Elliott, a director, Beech Air 
craft Corp., Wichita, Kan 

Pat Leone, a director, The Gabriel Co.. 
Cleveland, Ohio 

Carl F. Schlegel, vice-chairman of the 
board, The Schlegel Manufacturing Co., 
Rochester, N. Y Kenneth C. Schlegel 
succeeds Mr. Carl Schlegel as president and 
chief executive 


Honors and Elections 


Donald W. Douglas, founder aud chief 
executive officer of Douglas Aircraft Co., 
has been named recipient of the Franklin 
Medal, The Franklin Institute’s highest 
award, for “his creative engineering in the 
field of aeronautical design particu- 
larly in the DC series of transport air 
planes x 
. John Young, Jr., North American agency 
ind interline sales manager for Sabena, has 
been elected chairman of the 1959 IATA 
Agency Committ Western Hemispher 

Harlowe J. Longfelder, svstems engineer 

x director in Bocing’s Svstems Manag 
ment Office, has been appointed a tech 
nical consultant to the Advanced Research 
Projects Agency, Washington, D. C. Mr 
Lonefelder, on a one-vear leave of absenc« 
from Bocing, will be chairman of a com 
mittee in the field of space science and tech 
nology 


Changes 


W. R. Hughes, head of engineering, and 
Ray W. Sanders, senior member-technical 
staff, Space Electronics Corp., Glendak 
Calif 

J. W. Antonides, assistant general man 
ager, and Richard F. Whitcomb, assistant 
to the general manager, Reaction Motors 
Division, Thiokol Chemical Corp., Den 
ville, N. J 

George A. Harris, director-Purchasing 
Division, American Airlines, Inc 

Roy C. Heacock, manager, Standard 
Steel Corp.’s newly established Cryogenics 
Division, Los Angeles, Calif 

Robert D. Roche, division engineer, Mili- 
tary Operation’s Research Division, Lock- 
heed Aircraft Corp., Marietta, Ga 

(Continued on p. 103) 
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INDUSTRY OBSERVER 


> Recent top-level Defense Department decision gives the Air Force clear 
cut responsibility for the development of strategic reconnaissance satellites 
and sharply curtails Army's satellite missions to those concerning weather 
reconnaissance. Army contract with Radio Corp. of America’s Astro Elec- 
tronic Products Department to develop strategic reconnaissance satellite 
instrumentation has been cut back and is being redirected solely toward 
weather reconnaissance. Instrumentation for USAF-Lockheed Sentry recon- 
naissance satellite is being developed by Airborne Instruments Laboratory, 
CBS Laboratories, Eastman Kodak and Philco. 


P Soviets have a large nuclear turbojet engine and a large land-based aircraft 
to which it could be mated, leading some U.S. observers to believe a nuclear 
powered aircraft may still be flown before the end of the year. 


>» Defense Department is considering merging the efforts of General Electric 
and Pratt & Whitney in the development of nuclear engines as an economy 
measure. Combined funding by Air Force and the Atomic Energy Com 
mission on development of the GE nuclear engine, the X211, runs to 
approximately $100 million each year. After the Soviet launching of the 
Sputnik | earth satellite, development of nuclear powerplants was put on 
a crash basis only to be again de-emphasized. 


> Contracts to be awarded soon in the development program of North 
American Aviation’s WS-110A weapon system will be for an auxiliary power 
system and for ground power units for the B-70 chemical bomber. 


© West German team will visit the U.S. later this month for a final dis- 
cussion of configurations and equipment proposals by Lockheed for its 
F-104 and Grumman for the F11F-1F. German decision on the selection 
of one of these aircraft probably won’t be made until December. Th« 
Swiss choice of a U.S. fighter probably will be the same as the German 
selection. 


> Lockheed’s Marietta, Ga., division is seriously considering the production 
of its 600-mph. Jetstar CL-329 utility jet transport whether the Air Force 
places an order or not. Company now has more than 70 potential commer 
cial customers for the $1 million jet. 


© Critical valves developed by Minneapolis-Honevywell Regulator Co. for 
handling very high pressure liquid oxygen and gases at ballistic missile launch 


sites will be tested at Edwards AFB, Calif., later this vear 


> Architect-engineering services for a tracking and telemetry station at Cooke 
AFB, Calif., to be used in conjunction with the Lockheed Sentry reconnais- 
sance satellite system are being carried out by Ralph M. Parsons Co., of 
Los Angeles. 


P Republic Aviation Corp. has selected Pratt & Whitney [T-12 
turbojet engine (AW Sept. 29, p. 21) for an advanced drone now under 
development for Army 


> Studies on desensitization of ozone, probably aimed at promoting use of 
the material as an oxidizer for rocket systems, are being conducted for the 
Air Force by Olin Mathieson Chemical Corp., Armour Research Founda- 
tion, Air Reduction Co. and Union Carbide and Carbon Co. 

© Hottest British competition now going is for a Canberra replacem 
Requirement, designated OR339, calls for a low-level bomber with su 
sonic dash capability. Competing firms include Vickers, Short Bros 
English Electric. Some pressure is being brought to bear t 

Republic F-105 adapted to the requirement and built unde 


Britain. 


> Air Force intends to send teams to England to evaluate the Blackburn 
NA.39 attack fighter and the Fairey Rotodyne. 




















~ 


Projects of H. T. Budenbom, 
Senior Scientist, Stavid Engineering, Inc. OTHER STAVID 
PROJECTS INCLUDE: 


Included in Mr. Budenbom’s 25 patents and numerous technical papers are his hiiee’ Die Cine 
nti- is b ys ms 





original contributions in monopulse development and authorship of many new 
concepts in the application of electronics to modern warfare. His experience and 
inventive talents are being applied to Stavid’s projects in weapon systems devel- 
opment and missile electronics. Mr. Budenbom is one of a group of outstanding Missile Tracking Beacons 
scientists and engineers at Stavid who are working on advanced concepts... LANCE Weapon System 

years ahead of actual systems development. 


Airborne Search, Bombing and 
Terrain Clearance Radar 


Radar-infrared Airborne 

In Stavid’s objective engineering atmosphere, scientific, development and Fire Contro! System 
manufacturing teams are producing a wide range of electronic systems for all Automatic Missile 
branches of the military. A typical project calls for development of the high power Checkout Systems 
Radar Set AN/SPS-31. 


STAVID Engineering, Ine. Prices, new srsey 











Nuclear Aircraft Push 


Advocates of an accelerated nuclear 
ie making another effort to gain top-level approval for 
l'urned down last spring by the President, 
USSR will 
major 


aircraft program 
more funds 
they are more convinced than ever that the 
fiv a nuclear aircraft within months, building a 
propaganda campaign around the event (see p. 23). 

Regardless of the fact that the U.S. cannot “fly first,”’ 
supporters of the program believe that faster develop 
ment is necessary to advance knowledge of nuclear power- 
plants, learn their limitations and produce a_ usable 
itomic aircraft 

Although last spring’s attempt to get the up-and-down 
program up again reached the White House level, some 
bservers sav President Eisenhower's scientific advisers, 
headed by Dr. James R. Killian, Jr., decided to recom 
mend against any acceleration before thev ever heard the 
vidence of progress and arguments for a faster program 


Airport Aid Assurances 


\dministration thinking on airport aid seems to have 
a switch to the “if you can’t lick ‘em, join 
Elwood P. Quesada, new Federal Avia 


with Sen. Mike 


issuring a gathering 


ndergone 
em” philosoph 
tion Agency head (see p. 45), vied 
Monroney (D.-Okla.) last week in 
of the Airport Operator's Council at Tulsa of the new 
funds for airport expansion that would be available next 
ne 

Quesada promised that a new Administration-sponsored 
Federal Airport Aid bill will be introduced at the next 
ession of Congress. Sen. Monroney said he would 
introduce on the opening day of Congress the same 
$100 million airport aid bil! vetoed recently bv- President 
Eisenhower. Predicting passage of the bill by Feb. 1, 
\Monroney added that it will contain an extra $75 million 
to begin immediate work on jet capability for airports 
He also warned that any possible repeat performance of a 
presidential veto will be nullified by a congressional overt 
ride of the White House action. 


Court Challenge 


Legality of Federal Communications 
\pril 16 action in withdrawing 8,800 mc. band from civil 
Doppler radar use is being tested by suit filed in U.S 
Court of Appeals, District of Columbia Circuit, by Aero 
nautical Radio Inc.; Air Transport Assn.; several airlines, 
including United, TWA and Pan American, and Bendix 
manutacturer Action was 
authority, despite sub 
opens the wav to 


Commission's 


Aviation as an 
taken to establish FCC’s 

sequent commission action 
temporary use of 8,800 mc. band by civil users 


equipment 
ASIC 
which 


IATA Traffic Control 


International airlines are now recommending to their 
governments the adoption of air traffic control procedures 
that would bring: positive control of all high altitude air 
trafic on international routes within five vears. ‘The 
proposed system, already approved by airline members of 
the International Air Transport Assn. at a recent tech- 
nical conference, calls for boundaries of flight informa- 
tion regions to be based upon route structure configura 
tion and not on national boundaries 


Washington Roundup 





Greater freedom of operation will be allowed users of 
airspace operating below airspace reserved for 
cial transport aircraft under the proposals. In 
the airlines have asked for closer coordination 
of radar facilities and will 


comme! 
iddition 
with mili 
tary units in the use ittempt 


to plan controlled airspace so that wider choice of 


} 


routings and separation criteria will be possibk 


Lease Battle 


] 
yppened ] 


Airlines has 


In a surprise move, Eastern 
iwainst the c 


second front in its battle 
National-Pan American airlines stock exchange and equip 
mrst move ft 
York-Florida 


s Board inve 


ntroversial 


ment lease proposal. Eastern made the 
block further competition on the New 
route by asking a full-scale Civil Aeronaut 
tigation of the plan 
Last week, the carrier attacked fr 

by petitioning the Federal 
revoke the license of 
Miami Now Col 


could possibly 


Commun 
sion te televi 
'V (Channel 10 
Airlines, the station 
ful advertising weapon by Pan 
proposal between 


these carriers 


ittornevs said 


CAB Concern 


Air Force 


Board con 


procedures h 
th if 


Carriers 


bidding 


nautics erned possibl« 


tracts won by man may result 
operations which might endanger th 
Answering exemption complaints betw« 

carriers in the recent awarding of Military Air 
Service contracts, the CAB said it has no effective con 
trol over tariff rates for international trafh 
advised by the Department of Defens« 


from the granting of exemption 


competing 


Transport 


ind has beer 
+? , inn’ mm 
ywuthority 
of civil 


ippeared 


I 
to depart 
lend to chaos” in the 
Noting that anv of the bids submitted 
Board said it is 


stricted bidding 


would procurement 
urlift 
inadequate, the 


solution to the current unre 


determined to find 


procedures 


Third Pilot Dispute 


Eastern Air 
f jurisdictional dispute 
Flight Engi 


matter which wavy the carri 


Lines last week four 
the middle 
Pilots Assn. and the 
Assn. No 
threat of a strike from cither 
Presidential 
should guide the 


union ac 


protection of a Emergen 
mendation that th 
amicable solution 

have 


However, the engineer 


recommendation since it endorsed 


man members and the union 
that it will strike if Eastern in 


findings into the pilots contract 


Crew 


hand, are now threatening a strik« 
off at midnight last Saturday 
contract that 
Strangely enough, 
the Board’s ruling, will, in effect, ™ 


striking Eastern 


unless 
matches the Board's 
the pilots union 


—Washington staff 
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Industry Faces Increasing Competition 


Defense begins push to decrease use of government 
facilities; encourage privately-financed plants. 


By Evert Clark 


Washington—Industry is being 
forced into a more and more competi- 
tive position by changing Defense De- 
partment procurement policies that 
reHect the constant pressures of tech- 
nology, economy and the aggressive ad- 
vance of newer companies that have not 
cnjoyed the relatively cost-protected po- 
sition of older aviation firms. 

One of the strongest manifestations 
of these changes is the current drive 
to decrease the use of government 
owned facilities and production equip- 
ment and encourage use of privately- 
financed plants and. tools. 

Basic philosophy behind the drive 
was laid down last spring in two De 
fense Vepartment directives (4005.13 
and 4005.14). Both reflect the view- 
point that the broad mobilization base 
and high-volume production of World 
War II is no longer necessary and are 
aimed _ at cutting the government- 
fnanced industrial base to the irreduci- 
ble minimum that still will allow for 
both general and limited wars. 

Directive 4005.14 says that reliance 
on maintaining the industrial base will 
be in this order of preference: 

e Privately-owned facilities and produc- 
tion cquipment. 

© Privately-owned facilities and asso- 
ciated government-owned production 
equipment not available in the civilian 
cconomy 

e Government-owned facilities and pro- 
duction equipment. These will be in- 
cluded in the industrial base “for the 
sole purpose of remedying known defi 
ciencies in privately-owned capacity, 
when such action is in the best interest 
of national security.” 

While these and later directives pro- 
vide a number of waivers, the intent 
clearly is to decrease the large govern- 
ment holdings, force industry to supply 
more of its own plants and tools and 
give a better competitive chance to 
companies whose facilities are privately 
financed. Some of the pressure for such 
a move has been channeled at Defense 
Department through Capitol Hill. 

Air Force has responded to the direc 
tives with an increasingly tougher atti- 
tude on costs. Among the reasons are 
e USAF has a $3 billion (undepreci 
ated) inventory of facilities and equip- 
ment. While it still must help supply 
limited-purpose items such as large 
rocket stands, it is determined not to 
supply general-purpose equipment that 
increase its already over-large inven 


26 


tory. It has farther to go than the other 
services in reducing its inventory to 
meet national policy. It also is open 
to more criticism than others that its 
older suppliers have an unfair advantage 
over prospective contractors who have 
only private facilities. 

e Weapon systems are increasing so 
rapidly in performance, size, complexity 
and cost that plants and tools become 
obsolescent more rapidly and tie up 
dollars unproductively 

e As weapon systems move from the old 
pattern of rate-production to the new 
pattern of hand-tailored models, em 
phasis has shifted from the production 
end of the scale toward development, 
and industry has been given increased 
responsibilities for management of the 
development. While USAF intends to 
reward this increased responsibility 
with incentive and penalty clauses in 
contracts, it also intends to maintain 
control of costs and insist on more pri 
vate investment 

Lt. Gen. Clarence S. Irvine, USAI 
deputy chief of staff for materiel, re 
cently scored the attitude that militar 
development and production is “a sort 
of emergency type program, with re 
sulting mismanagement and - extrava 
gance’ and praised the investment of 
industry capital. Speaking at the dedi- 
cation of Pratt & Whitney Aircraft’s 
Florida Research and Development 
Center, he said: 

“Research, development and produc 
tion of military hardware will be a pri 
mary facet of industrial activity until 
such time as world peace is a fact as 
well as an ideal,” Gen. Irvine said 
“The pattern of normalcy, then, must 
recognize defense requirements as be- 
ing integral to the industrial scene and 
treat them accordingly.” 

Management at all levels must cut 
excessive overhead, reduce item costs 
and “take steps to ensure that their pro- 
duction capabilities are effectively up 
graded by modern tooling and tech 
niques,” Irvine said 

“Significant in accomplishing these 
goals is initiative of private enterprise 
Some companies tend to wait until they 
have a firm contract, then expect the 
government to finance any plant mod 
ernization program that appears neces- 
sary. 

“On this score, I think Pratt & 
Whitney is to be commended for the 
steps it has taken here. By investing 
more than $30 million of its own capi- 
tal, it has demonstrated a marked de- 
gree of foresight, courage and confi 


dence in its own future potential. ‘This 
is especially significant where a research 
and development center is concerned.” 

A few weeks earlier, he had praised 
Sylvania for using private capital to 
build and equip the 86,000 sq. ft. Am 
herst Research Laboratory at Williams- 
ville, N. Y., saying it indicated the 
concern of Sylvania with “the 
pany’s responsibilities in mecting the 
defense challenge. 

“To me, this is one of the most tell- 
ing factors involved here,” Irvine said 
“When industrial leaders take the in 
itiative and finance their own facility 
construction, without relying on gov 
ernment subsidy, they demonstrate con 
fidence in our economy, and suprem« 
confidence in their employes.” 

Latest management tool devised by 
Air Force to ensure that maximum sup 
port comes from subcontractors and 
from privately-financed production ca 
pacity 1s the “make-or-buv”’ policy, now 
in the final stages of formulation 
USAF savs it consolidates long-standing 
principles and policies, but it does in 
troduce new controls. Industry objec 
tions alreadv have resulted in some 
modifications, and further industr 
comment is due Oct. 24, but USAI 
savs there is agreement in principle 

“Make-or-buy” will operate this way 
e Bidders on contracts over $350,000 
that will contain cost-reimbursement or 
incentive provisions or involve use of 
government facilities will submit 
“make-or-buv” structures as part of 
their proposals. This is a list of major 
or critical components, assemblies or 
subsystems, running from 10 to 50 
items and indicating whether a con 
tractor is making maximum use of sub 
contractors’ capability, and whether 
this will be done in privately-capitalized 
subcontract sources. 

e@ USAF will evaluate the “make-or- 
buy” structure as part of the proposal, 
and negotiate changes if necessary 

e Structure agreed upon will be incor- 
porated in the contract, and the con 
tractor must notify the administrative 
contracting officer in advance of pro 
posed changes If Air Force disagrees 
with a contractor’s decision to increase 
his in-plant work, it can in extreme 
cases withhold the use of any govern- 
ment-furnished facilities involved 

As a part of the implementation of 
the Defense directives, Air Force also 
has laid down the guideline that new 
facilities expenditures will be author 
ized only on an absolute minimum basis 
in any area beyond research and devel- 
opment and pilot production. Indus 
trial facilities support established when 
a contract is negotiated also is subject 
to revision. 


com 
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Nuclear Rocket Propulsion Reactor 


Drawing shows Kiwi-A nuclear rocket propulsion reactor as it will appear when static 


tested at Jackass Flats, Nev., under Atomic Energy Commission's Project Rover program 
(AW March 17, p. 25) at the end of this year. Reactor, first to be tested in the program 


was designed by Los Alamos Scientific 


Laboratory. 


Reactor shell and supporting equip- 


ment were designed and built by Nuclear Products-Erco Division of ACF Industries. 


More Missile Contracts Asked 


For Small Business by Senate Unit 


By Ford Eastman 


Washington — Greater _ participation 
Defense 
Department's missile procurement pro 
Senate’s Select 


Business in a 


mall business firms in the 
ram was urged by the 
Small ‘ 
strongly worded report issued last week 

The committee headed by Ser 
A. Smathers (D.-Fla.) contended 
that small concerns can make 

ntributions to the nation’s 
progress and should be called upon for 

ximum participation at all levels of 
procurement of advanced weapon sys 


Committee on 


George 
valuable 
missile 


tems 

Che trend, however, is in the oppo 
site direction, the committee declared 
lhe report said that, of the $5 billion 
to be spent this year for Defense Dc 
partment missile procurement, small 
business concerns will receive less than 

of the prime contract dollars. On 
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the othe hand. it added. purchase of 


missiles and related items has climbed 
} } 
' 


’ 
in the ist seven t 


1.5 t ibout 24 


spent for w« 


irs from {k 
= of th 
ipons 
The committec that 
reductions in vearly prime 
wards to small 
manufacturers and producers 
counteracting 
subcontract awards, ma\ 
to the small firm serving as a 
supplier to the Defense 
within the decade 


warned 


also 
repe ited 
contract defense 
with no 
foreseeable increases in 
bring an end 
direct 
Department 


next 


Other Findings 


Other made by the 
mittee, which followed an inquiry into 
the role of small business in 
procurement held 
vear, included 
e “Director of Guided Missiles for the 
Defense Department William Holaday 


hindings com 


defense 


missile earlier this 


displayed a disappointing lack of appre 
ciation for both the contributions mad 
to the defense effort by smaller firms in 
the past and the substantial role that 
Congress determined they shall play in 
all military program: and in the 
future 

© “Weapon-system concept of procur 
ment has been a deterrent to small busi 
ness participation at the prime contrac 
tor level in the missile field 

e “Contract amendments to increase 
the dollar value of existing contracts 
sole source buying, proprietary item r 
strictions and the lack of adequate 
specifications and drawings are primar 
reasons for the low small-business per 
centage of missile awards 

e “There is a growing tendency on th« 
part of some missile prime contrac 

to consolidate their 
quirements, subsequenth cing 
contracts for thes« 
other large 

to the detriment of small busin 
e “Set-asides for missile support c 
ment utilized to a limited 
Navv’s Bureau of Ordnance a1 n 
commendable and indicative of th 
cellent and farseeing small-busine 
rams being carried out 


now 


subassemblh 
ymbined item 


or medium-size contra 


extent 


g within 
agency 
e “Committee was especially hi 
by the s« 
of Defense, Supp 

nN Mi GS hire 
program designed t 
into small ntractu 


pI du rders 


retal 


] 
hon 1 
effectivenes has been 1 
further explore the Na 
for ontracting with veral prin 
for each mis oi 

The committe 
that there ar n 
vithin the Pentag 


small-business DCT 


techni 


tractors 


funds 
The report ! 


jective, practical and 
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11 
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effort. Th 
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Merger Talks Fail 
Los Angeles—Merger negotiations b« 
tween Northrop Aircraft Inc. and Ameri 
can Bosch Arma Corp. collapsed last 
week. As Aviation Week reported (AW 
Sept. 15, p. 29), one of the 
stumbling blocks had been the 


chief 
inability 
of the negotiators to agree on a stock 
exchange ratio 

Whitley C. Collins 


dent, said there were several points on 


Northrop presi 


which the negotiators could not agree. 
Among them mav have been the man 


agement lineup of the combined com 





panics. 











potentialities and capabilities of the 
independent producer should also be 
preserved and utilized to the fullest ex- 
tent possible in order to maintain the 
free and competitive economic system. 

Che group said the acuteness of the 
problem has been acknowledged and 
that a beginning has been made within 
the Defense Department. 

But, it added, new and vigorous pro- 
grams are required if small business 
firms are to achieve maximum participa- 
tion in the procurement of advanced 
military weapons. 

The group said that the Office of 
the Assistant Defense Secretarv, Supply 
ind Logistics, is best suited to initiate 
the various studies and survevs required 
to determine just how small business 


can be given a larger slice of the de 
fense dollar. 

Establishment of the Small Business 
Administration as a permanent agency, 
together with an energetic effort on the 
part of the Assistant Secretary's Director 
for Small Business Policy, should result 
in general strengthening of the 
gram, the report said 

Another factor that would contribute 
to strengthening the over-all small busi 
program, the report concluded, 
would be the designation of an indi 
vidual within the newly created De 
fense Department Office of Director 
for Research and Engineering whose 
sole and express function would be to 
ssist smaller firms in the fields of re 
search and development contracting 


pro- 


ness 


No Major Changes Seen for ‘Titan, 
B-58 Programs at Present Time 


By Craig Lewis 


Force com- 


they see no 


Dallas—Two top Ai 
manders last week 
major changes in the Convair B-58 
Hustler bomber or Martin Titan inter- 
continental ballistic missile programs in 
the near future 

Delegates to the Air Force Assn. Na 
tional Convention here were told that 
¢ Development of Minuteman ICBM 
will not jeopardize the future of the 
Titan missile, according to Lt. Gen 
S. E. Anderson, commander of Air 
Research and Development Command 
e No major reprogramming of the B-58 
USAF programs is contem- 
plated “at the moment,” Gen. E. W 
Rawlings, commander of Air Materiel 
Command, pointed out. 

Air Force Assn. convention was keved 
heavily to the space age and much of 
the program was concerned with space 
technology. An impressive feature was 
the Airpower Panorama, an industrial 
show well supported by the aviation 
industry 


said 


x other 


‘Complementary’ Weapons 
During a press conference here, Gen 

Anderson termed Minuteman and Ti- 

tan as “complementary” weapons. He 


said a prime contract for the solid- 
fueled Minuteman will be awarded 
within the next 30 days, but announce- 
ment of the decision probably will not 
be made for 60 days. 

Gen. Anderson described the capa- 
bilities of Titan and Minuteman in ex 
plaining why he doesn’t see the solid 
fuel ICBM having any effect on the 
liquid fuel Titan. When it comes into 
service, Minuteman will have a quick 
firing capability and will be extremely 
valuable as a deterrent because all the 
solid rocket ICBMs will be fired very 


28 


shortly after warning is received of an 
ittack, he noted. 

The liquid-fueled Titan has a slower 
reaction time and will take longer to 
fire after attack warning, but Gen 
Anderson said it will do a superior job 
on such hard targets as submarine pens 
und ICBM launch because it 
carries a larger warhead than the much 
lighter and smaller Minuteman 

Discussing the capabilities of missiles 


Ge n 


7 
THISSLICS 


sites 


loser to operational status, 
Rawlings said that all 
now being fired are air transportable 

Among the larger ones, Thor is cat 
ried in sections in Douglas C-124s, and 
Atlas is carried, with its section 
removed, in a Douglas C-133 

Air Force Assn. adopted a statement 
f policy which repeated charges that 
U.S. national defense effort is lagging 
and that the American public is not 
candidly informed of current dangers 
The association also renewed its stand 
for unification of the services 

A number of top USAF officials were 
at the convention, and most of them 
concentrated on refuting charges that 
the Air Force will soon be lagging be 
hind Soviet airpower. Admitting that 
the Russians are ahead of the U.S. in 
development of ballistic 
USAF Secretary James Douglas ex- 
pressed confidence that U.S. deterrent 
power can be kept strong and should 
remain effective if timely decisions are 
made on new weapon developments 

Reviewing Russian accomplishments 
Douglas conceded that they have fired 
ballistic missiles to intercon 
tinental ranges in the past vear and 
that the Russians have operational 
missiles with ranges under 1,000 mi 

“Their achievements with ballistic 
missiles and satellites have emphasized 
the high technical quality of thei 


} ’ 
ballistic 


nose 


missiles, 


several 


military power, and calls for us to con 
sider the probable scope of Sovict 
missile threat,” he declared 

Douglas said the Russians 
pected to have a very small number of 
intercontinental range missiles in an 
operational unit dunng the next 
and a substantial number available in 
1960. He conceded that the Russians 
have a considerable inventory of missiles 
with range under 1,000 mi. and he 
noted that they may be developing sul 
marine-launched _ ballistic 
though factual evidence is lacking 

In contrast, Douglas noted that 
U. S. has successfull 
satellites and said that their small size 
gives little indication of the propulsion 
systems available for the large ballist 
missiles. He pointed out that Thor an 
Jupiter tests have proven al! their ¢ 
ponents and that both are in produ 
ion for operational units 

Douglas said that the series of At 
test firings started in July has 
fully tested the complete propulsion 
system including the rt engin 
and separation of the main booster 
engines, precision guidance, and nose 
Although 


essful fu 


ire cX\ 


missile ~ 


launched f 


Succes 


supp 


cone separation and re-entry 
we have vet to fire a succ 
range shot, these recent tests give u 
confidence that the first Atlas squadron 
will be equipped with 
missiles within the next vear, 
scheduled.” 


Titan Tests 


Titan is scheduled for its first test 
soon, Douglas said, and Minuteman 
will be an important addition to the 
arsenal. He said that evaluation of pr 
posals for assembly and testing of 
Minuteman is under wavy and that com 
ponent testing will start in the “ver 
near future.” 

Noting development of the Polaris 
ballistic missile by the Navy, Douglas 
said it will be a useful addition to U.S 
offensive weapons inventory and I 
bring new and difficult problems of 
defense to an enemy, as it has plat 
form mobility that can be exceeded only 
by the airplane with a ballistic air-to 
ground missile.” 

Douglas feels that the 
U.S programs indicates 
this country will be able to 
deterrent capability without ga 
between the present bomber force and 
the future force of bombers and 
missiles 

Soviet flight tests of a new supersonic 
delta wing bomber with six turbojet en- 
gines was reported by Aviarion WEEK 
last May 5 (p. 23). Reports at 
time indicated that the aircraft may 
have performance capabilities similar to 
those of USAF’s B-70 now under cd 
velopment by North American Avi 
tion. 


“We are far ahead of th 
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n. White said the ballistic missi’ 
rt, the X-15 and the Dyna-Soar pro}- 
rm good base for future militan 
projects. He said the USAF ob 
is to build a future force with 
relationship between manned 

inmanned systems 
pre-convention speech to the 
Rotarv Club, Dudlev C. Sharp 
stant secretar f the Air Force 
materiel), said that USAF is putting 
incentive clauses into contracts 
ilso studving ways to establish 
nt criteria These criteria 
used at the end of a contract 
ll a company performs 

rr the hardware is. 
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Leasing Plan Proposed to USAF 


As Means of Modernizing Airlift 


, Dallas—Leasing of 


vist be met as 


hurd] 
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Ferguson, director of 
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here as a solution to the 
modern airlift needed t 
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manufacturers. Then thev w 
leased to the Air Force unde 
number of possible contra 
instance, the leasing firm w 
deliver a complete aircraft 
ning of the contract and t 
plane back when the contra 
Another method would 
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would furnish a specified nu 


fiving hours, with the compan 

ing all maintenance and othe 

\ compromise between thes 

would find the contractor pe 

major maintenance and USAI 

line maintenance and servic 
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Gravity, Heat, Affect Space Cabin Design 


By Irving Stone 


Los Angeles—Kev human engineering 
problems in the multitude of difficulties 
involved space cabin design and op 
eration were revealed here at the So 
cietv of Automotive Engineers’ National 
Aeronautic meeting 

Gravitational and thermal design con 
siderations with sealed cabin were out 
lined by E. G. Aiken, Convair Division 
of General Dynamics Corp. Regarding 
G-stress, an extra margin of safety can 
he obtained in two ways, Aiken pointed 
out. Techniques of boost can be mod 


ihed to reach peak values or protective 


equipment design can be improved so 
that current boost profiles do not tread 
so closely to the limits of human capa 
bility 

Because obtaining less severe G-peaks 
during launch frequently involves in 
efficient fuel utilization, the protective 
equipment improvement approach ap- 
pears more attractive from a total sys- 
tems viewpoint, Aiken declared, adding 
that some recent proposals assume a 
non-aerodynamic body, such as a large 
area, low-density sphere which re-enters 
the atmosphere in free fall. Such sys- 
tems, he said, would involve very severe 
heating and high G-loads. 


Immersion Concept 


One approach to man’s over-all accel 
eration stress acceptance revealed by 
\iken involves a procedure suggested 
by the Germans several vears ago and 
expanded upon by Convair’s furnishings 
group. This procedure—the “immersion 
suit” concept—indicates great promise 
for producing a major breakthrough in 
this area, he declared. 

Theory is, if man were encased in a 
non-elastic suit filled with water, his 
tolerance to G-forces would be greatly 
enhanced, particularly in those onenta 
tions limited mainlv by blood displace 
ments, that is, positive and negative G. 
Theory holds that since specific gravity 
of water and blood are quite similar, 
a man suspended in water would expe 
rience no major blood displacement, 
cven under very severe accelerations. 
Systematic investigations of these pre 
dictions are under way at Wright Air 
Development Center, and first reports 
are very encouraging, Aiken said. 

From a human factors standpoint, 
weightlessness is one of the most fas- 
cinating problems posed by space flight, 
Aiken claimed: “It is certainly among 
the greatest unknowns. It could turn 
out to be the scourge of manned space 
flight or its greatest ally. We simply 
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Cony ture 
1 tools in 


. Theory and 
piu 


do not know 
will have to be our 
reaching hardware decision 

Even the North American X-15 can 
not be expected than 
1 few minutes in the 
a long way from the | 4-hr.-plus required 
for a single orbit of the earth. This 
means that an operational flight into 
space is likely to constitute the first 
experiment on the weightless state. Be 
cause of this, Aiken poi ited out, 
sible approach to the problem involves 
providing as much of a substitute for 
the lost possible 
within the 

Use of a 
as a full pressure suit ma 
of the movement loads encountered on 
earth, Aiken declared. Also use of con 
stant tension springs, such as those used 
in negator spring motors, would serve to 
add an artificial pull on the limbs. Use 
of weights in clothing would be less 
effective because of momentum to be 
overcome once has started 

This problem of uncontrolled body 
movements must be given careful con 
sideration in the design of sealed cabin 
interiors, Aiken emphasized. Use of 
firm body restraints attached to the 
seat can be expected to add to a pilot's 
ability to orient himself, and on partic 
ularly long stays in space, where rest 
is required, comfortable restraints to 
prevent uncontrolled movements dur 
ing sleep will be necessary 

Aiken mentioned 
lation by Dr. Armstrong of 
Division, which holds that following 
prolonged stays in zero-G conditions, 
strain removed from the circulatory svs 
tem approximate that of a bed 
ridden patient, so that upon encounter 
ing forces of deceleration during 
re-entry, a pilot may find his cardio 
vascular reflexes dulled and his tolerance 
sharply reduced. If something like this 
does occur, Aiken pointed out, then 
the use of regular exercise routines for 
crew members may be a near necessitv. 

Opposite possibility mentioned is 
that transfer to zero-G condition may 
be so rapid that the body will be unable 
to adjust. Absence of gravitational load 
on a pilot might reduce respiratory r 
in extremely low value 


; 
provide HDOTC 


weightless state 


a sen 


force of gravity as 
sealed cabin 

snug-fitting garment 
provide some 


such 


movement 


interesting specu 


Conva 


may 


quirement to 
one or two respirations per minute—so 
that if physiological and habitual 
rhythmicities of the system were unable 
to achieve this level quickly, problems 
such as hyperventilation could arise 
Question of disorientation following 
acting on mechanisms 


loss ot gray ity 


of the inner ear is a potentially serious 


problem. After the first successful i 
ture of any duration into spac 
factors workers will examine 
interest data gathered on this probk 
ntil then, Aiken pointed out 
ibly the best design philosoph 
make it “as much like 
sible 

Because of 
capsule failure and in pr 

traint during weightlessness 
pressure-ventilation garment has a 
probability of being used in earh 
tems. Limiting factor with such ga 
ments will be the flight’s duration 
Recent advances by both Air Force and 
Navy in development of lightweight 
space suits gives promise that duration 


numa 


with 


he me 


advantages in 


up to one week may be tolerated with 
out suit removal. Convair 
testing this hypothesis with a Na 


suit assembly, Aiken 


is currenth 


revealed 


Capsule Temperature 
Because it will not be necessary t 
hold the entire capsule at comfort lev 
els, but only the ventilated 
the suit, reduction in cooling air r 
quirements could be realized. There i 
limit to temperatures which can be 
permitted in the capsule even with the 
pilot in a protective garment Thi 
limit is set by the pilot's ability te 
withstand permissible heating 
during emergencies, it is at thi 
level that 
pain, Aiken pointed out. Convair | 
running tests over realistic time periods 
in a heated vehicle structur 
without protective suiting 
air temperatures in the 200F rang 
combined with radiant loads around 
250F. Such a temperature profil 
sumes that in event of failure, th 
can be readily removed by on 
This requirement demands d 
mental work on existing suits 
Aiken revealed another thermal 
lem experienced during a series of 


space in 


even 
since 


sensed heat becomes sensed 


with and 


eXaMining 


in which it was discovered, b 
that equipment failures which 
sudden increases in temperature c 
constitute distinct 


physiological problems. Ab 
hu 


tions psvchologi« | 
as well 
solute temperature judgment of th. 
man being is none too good to begin 
with, Aiken emphasized, and his percep 
tion of temperature changes is equalh 
crude. In the region of the least dang 
70-150F, human sensitivity to heat 
changes is fairly good. At more intens« 
levels, 150-250F, where danger is much 
greater, perception of change is much 
more sluggish 

Aiken revealed that when man in a 
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sudden increase in 
temperature in the 100-150F range, 
he showed physiological mobilization 
greatly in excess of the physical stress 
lurther investigation of human re- 
sponses to such equipment failures is 
indicated, Aiken declared, together 
with development for training for such 
emergencies, Addition of displays that 
inform the pilot of the air and radiant 
levels in the cabin would seem appro 
priate, he said. 

Problems on respiration and decom- 
position with sealed cabins were an 
alyzed by E. B. Konecci, Douglas Air- 
craft Co. For short duration space 
flights, attaining and maintaining an 
adequate atmosphere should be possi- 
ble with conventional oxygen systems, 
and chemical carbon dioxide absorbers. 
For long duration flights lasting weeks, 
months, or years, regenerative systems 

biological photosynthesis by algae, 
photolysis of carbon dioxide with pro- 
duction of oxygen—will be required, be- 
payloads will be restricted in 


test experienced a 


Cause 


cubage and weight, Konecci declared. 
In vivo and in vitro” photosynthesis 
experiments should be supported to ob- 


tain a practical biological or photo- 
chemical closed ecological food-waste 
cycle system, he said. Also, experiments 
involving photolysis chemical decompo- 
sition of carbon dioxide with ultraviolet 
light and return of oxygen for re-use in 
the cabin should be exploited, because 
there is an abundance of free ultraviolet 
light in space, he said 

Hermetically sealed cabin is a manda- 
tory requirement for extended space 
flight operations. Leaks through struc- 
tures and seals may to be more 
important than meteoroid penetrations, 
Konecci indicated. If hermetic sealing 
is not possible on space cabins, leak 
rates will have to be calculated pre- 
cisely so that adequate oxygen reserves 
can be carried. The longer the exposure 
f the cabin in space, the greater will 
be the probability of a penetrating hit 
In general, expected 
verv small, 


prove 


meteoroid 
holes will be 


bv a 
meteoroid 
but to prevent excessive loss of oxygen, 
these leaks will have to be detected and 
scaled rapidly, Konecci declared. 

Other basic aspects of space cabin 
design were outlined by Alfred M 
Mayo, chief equipment and safety re 
search engineer, Douglas Aircraft Co.’s 
El] Segundo Division 

As automatic controls are further per- 
fected, there will be a dec-easing need 
to depend on human operators for man- 
ual control in routine situations. But 
there will be an increasing need for clear 
thinking applied to complex data corre- 
lation, decision making, reprogramming, 
emergency control and repairs to make 
effective use of costly space vehicles. 

Design of the cabin can most directly 
affect usefulness of the operation. Ex- 
tent to which an environment con- 
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thinking and. rational 
maintained, 


ducive to clear 
human behavior can be 
will be a major determining factor in 
ultimate usefulness of the total vehicle, 
Mayo emphasized 

A far reaching program of measuring 
and experimentation will be required to 
define space radiation environment and 
determine shielding means. High mo 
lecular weight materials should be used 
as shielding against low energy X-rays 
and gamma rays only after it has been 
determined that such use will not seri- 
ously aggravate the effect of high energy 
particles of solar or cosmic origin by 
causing excessive secondary emissions, 
Mavo warned. 

During free space flight a different 
system will be needed from that which 
would be employed for temperaturc 
control during atmospheric portions of 
space flight. Mayo mentioned two types 
of heat pumps for the transfer of in 
ternal heat to and from external radia 
tion surfaces. One is an extension of 
normal refrigeration practice, in which 
1 working fluid is used to absorb heat 
and transfer it at a suitably elevated 
temperature to a radiating surface. An 
other method is based on use of new 
thermoclectric materials, where heat 
can be absorbed in a cold junction by 
passage of electric current through the 
junction 

Noises and vibrations generated by 
the propulsion system, aerodynamics 
and equipment are expected to fall 
gencrally within values on which sub 
stantial data are available. Control 
techniques now in use or visualized are 
likely to be effective in providing ade 
quate attention, Mavo declared 

Storage of gases in chemical form 
ready for rapid development appears to 
be a good approach to the problem of 


NASA Gets 


Washington—National 
and Space Administration became an 
operating agency last week, formally 
taking over existing U.S. lunar probes 
and International Geophysical Year 
satellite programs from Defense Depart- 
ment agencies. Detailed plans for NASA 
to take over these programs were re- 
ported by Aviation Week on Aug. I] 
(p. 18). 

Immediately after its establishment 
by presidential proclamation on Oct. 1, 
the nation’s new civilian space agency 
also assumed responsibility for basic re- 
search programs for the development of 
nuclear and other advanced engines, in 
cluding the 1.5 million Ib. thrust singl 
chamber engine study and development 
program formerly administered by the 
Air Force. In addition, NASA and De 
fense Department’s Advanced Research 
Projects Agency will work together in a 
program to put man into space 
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Storage of food and 
coupled with a waste jettisor : 
meet needs of short 
intermediate duration May 
claimed, but for long term operation 
integrated ecological systems, although 
complex, may becom momically de 
sirable Mavo described such a system 
based on biochemical regeneration. Po 
sible future availability of electric power 
from nuclear systems shows promise of 
providing enough energy in the f 
light to make possible low bulk photo 
vntheti 
chemical 


economically 
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Moon. Satellite Shots 


liy ; 


NASA also will mtinue to dire 
programs begun by 
National Advisory Committee for Aer 
exist at th 


operating 


h) 


its predecessor, th« 


which ceased to 
NASA became an 
wwency. Personnel and facilities as we 
is functions of the 43-vear-old NACA 
were absorbed bv the new agency 

These are the projects transferred t 
NASA last week bv the Defense Depart 
ment on executive order 
e Project Vanguard. NASA takes over 
responsibility for the four remaining 
earth satellite vehicles scheduled to b 
fired during IGY, plus any extension 
the program bevond the Internation 
Geophysical Year, from the Naval Re« 
search Laboratory. The transfer als 
include approximately 150 civilian sci 
tific personnel including Dr. John 
Hagen, who will continue to direc 


naufics, 


moment 


‘ 


scienfists are expec 


project. The 
NASA r th 


remain with 





tion of the Vanguard program. Be 
cause of the lack of research facili- 
ties within the Washington area by 
NASA, the Naval Research Laboratory 
will continue to house the Vanguard 
program and its scientists. Congress cut 
from NASA’s Fiscal 1959 budget a re- 
quest for $3.75 million for the construc- 
tion of a Space Projects Center at Belts- 
ville, Md. (AW Aug. 18, p. 27). 

The Vanguard program will be 
funded, according to the presidential 
proclamation, by “such amounts as shall 
be determined by the director of the 
Bureau of the Budget.” 

e Four lunar probes now scheduled, two 
of which had been assigned to the Air 
Force Ballistic Missile Division and two 
to the Army Ballistic Missile Agency. 
Dr. T. Keith Glennan, NASA adminis- 
trator, said last week that his agency 
would assume technical cognizance of 
the programs but that preparations and 
actual firings will still be conducted 
under the direction of the two services. 
e Three satellite projects formerly as- 
signed to Army's Ballistic Missile 
Agency to place into orbit two inflatable 
aluminum spheres—one 12 ft. in diam- 
eter, the other 100 ft. and both devel- 
oped by NACA—plus a cosmic ray satel- 
lite. Launching of the ]00-ft. sphere, 


probably in late 1959 or 1960, may be 
the first step by NASA towards launch- 
ing advanced communications satellites. 


eEngine development research pro- 
grams, assuming USAF’s support of the 
Rover nuclear rocket development and 
work on fluorine engines 


X-15 Test Flights 


NASA also will continue the work 
carried on by NACA in the develop 
ment and test flights of the X-15 high- 
altitude research vehicle being pro- 
duced by North American Aviation 
The project has been sponsored by Air 
Force, Navy and NACA. 

otal cost of the lunar probes and 
Army satellites is approximately $35.5 
million, most of which was funded in 
Fiscal 1958. Fiscal 1959 funds needed 
to complete the programs, $9.6 million, 
will be transferred from ARPA to 
NASA. ARPA also will be called upon 
to transfer another $49.6 million to 
NASA to continue a number of other 
scientific projects. 

To fund the engine projects now un 
der its cognizance, NASA will receive 
$57.8 million from the Air Force. 

A Defense Department spokesman 
said last week that the Advanced Re 
search Projects Agency will continuc 
work on a number of military projects, 
including anti-missile defense and solid 
propellants and satellite programs, in- 
cluding warning, navigation, communi 
cations and meteorology vehicles. ‘The 
ARPA budget for Fiscal 1959, after the 
transfers to NASA, is approximately 
$420 million 
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FIREBALL forms from second shot in the current series of nuclear tests. 


Second Nuclear Test Shot Fired 


Mercury, Nev.—Second full-scale test 
in the current serics here was detona 
tion of a 10 kiloton fission bomb sus- 
pended from a captive balloon 1,500 ft 
above ground zero. The test was run by 
Los Alamos Scientific Laboratory. 

lhe blast was more violent than ordi 
narily expected from a bomb of this 
vield because atmospheric conditions 
were excellent for transmission of shock 
waves. Blast wave overpressure recorded 
by microbarographs at the control point 
1] mi. from ground zero was 18 milli- 
bars. Some experienced observers 10 
mi. from the fireball considered the 
blast stronger than others they had felt 
from much larger bombs 

Highest overpressure which outside 
observers remembered being reported at 
control point is 24 millibars. A Los 
Alamos scientist called the blast an ex- 
ample of the difficulty of making blan- 
ket estimates of nuclear blast effects. 

The second test was code-named 
Mora, after a New Mexico county. 
Seven light frame houses were used in 


civil effects studies to obtain additional 
nformation on radiation shielding af 
forded by structures for correlation with 
damages done at Hiroshima and Naga 
saki in World War II. Houses were in- 
tended to simulate light Japanese con 
struction. Water-filled collimators were 
used to study the angular distribution 
of radiation 

An effects program involving military 
equipment also was conducted 

The detonation was heard at 
kern, Calif., as a low rumbk 
observing points reported that no sound 
was heard 

lhe fireball had the hour-glass shape 
typical of balloon shots. ‘The cloud 
rose to about 11,800 ft. and drifted 
south, directly over the control point 
and Mercury, Nev. Observers were 
evacuated within 10 min. after the shot 
and test site personnel at the control 
point remained indoors about 30 min. 
and those at Mercury about one hou 
after the cloud began its passage over 
head. 


Invo 
Other 
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Possible Pilot Error Suggested 
In KC-135 Record-Attempt Crash 


Washington—Air Force investigator: 
last week suggested possible pilot error 

the cause of the June 27 crash of 
i KC-135 jet tanker on takeoff from 
Westover AFB, Mass 

Crash of the Boeing aircraft claimed 
the lives of 15 persons, including seven 
crew members, two National Aeronau 
t Assn. observers and six newsmen 
covering an attempt to set transatlantic 
peed records with a flight of four 
KC-135s (AW July 7, p. 37 Two 
earlier jet tankers departed successfull 
nd established The fourth 
flight because of the 
iccident 

Conflicting eyewitness accounts at 
the time of the accident that the tanker 
cxploded or caught fire in midair were 
rejected by the official Air Force investi 
gation report which found no evidence 


records 


was canceled 


of mechanical or structural failure 
Wreckage strewn over a_ three-acre 
area approximately one mile from the 
end of the was the result of 
alone, Air Force investigators 


runway 
impact 
uid 
lheir summary of the accident, how- 
ever, did take note of further eyewitness 
that the heavily laden jet, 
carrving sufficient fuel for a nonstop 
roundtrip between the U. S. and Eng- 
land, appeared to be climbing at a lower 
angle than normal for KC-135s fiving 


at less gross weights 


testimony 


Final Analysis 


Final analysis of the accident by the 
\ir Force team concluded that the pilot 
may have been concentrating on his ait 
speed indicator long enough for the 
tanker to unnoticed four 
descent angle. This possible 
error during the climbout flight was 
attributed to “the result of complica 
tions in aircraft handling techniques 
compounded by flight instrument limi- 
tations 

Reconstructing the accident, the Air 
Force said the four-engine tanker car- 
ried a near maximum gross weight of 
289,000 Ib. because of its long non- 
stop flight plan. Based upon a surface 
air temperature of 67F and a flap set- 
ting of 30 deg. the expected takeoff 
ground roll distance was calculated at 
10.000 ft. 

Four hours before takeoff, the 
temperature at departure time was pre- 
dicted to climb as high at 721 
necessitating a flap change to 40 deg., 
to decrease takeoff distance to 9,600 ft., 
the report said. Pilots of the first two 
tankers, carrying lower gross weights, 
had successfully used a 30 deg. flap 
setting 


assume an 


degree 
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Weather conditions were reported as 
a broken cloud laver at 700 ft., a 10,001 
ft. overcast, takeoff runway visibility 
of one-and-one-half miles in fog 
temperature of 71F and a wind of nine 
knots from 220 deg 

While observers on the ground said 
the tanker’s engines sounded as though 
they were operating efficiently, the 
added that the KC-135 did not becom« 
until after more than 
of runwa\ 


airborne using 
10.000 ft 

I'he aircraft’s climbout angle seemed 
flatter than normal, Air Force 
tors said 

Although the plane cleared tree top 
26 ft distance of 2,100 ft 
from the end of the runway, it failed t 
clear trees onlv 16 ft. above the 
elevation at a point 4,050 ft. from the 
runway end 

After th« 
wing and engines, the 
in additional 700 ft 


investiga 


high at a 
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impact of its left 
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Drone Camera Photographs Bomarc Approach 


Approach of a Boeing IM-99 Bomarc is photographed automatically from a B-17 drone 


wingtip as the surface-to-air missile nears the B-17’s engine nacelle. 


Bomarc’s approach 


has just detonated a spotting charge (upper right); white spot of smoke indicates the 
moment the missile’s warhead would have exploded if the weapon had been armed 


Movie camera’s 140 deg. wide-angle lens creates distortion. 


made at Cape Canaveral, Fla. 


Test firing of Bomarc was 





Defense Systems Unit 


Established by GE 

Syracuse, N. Y.—General Electric has 
established a new Defense Systems De- 
partment within its Defense Electronics 
Division to strengthen its bid for major 
weapon systems business and to better 
integrate the efforts of its decentralized 
operating departments as predicted 
earlier by Aviation Week (Aug. 25, 
p. 15). 

Company plans to assembly top- 
level technical and managerial person- 
nel, drawn from other departments and 
uutside the company, to form the 
nucleus of the new department. It will 
Richard L. Shetler, 38, 
formerly manager of GE’s Missile 
Guidance Section which developed 
ground-based guidance for Atlas (AW 
\pril 28, p. 74). 

Four other operating departments 
within the Defense Electronics Divi- 
sion, which develop and produce hard- 
ware, will provide technical and pro- 
duction support for the new depart- 
ment, according to Dr. George L. 
Haller, vice president and _ general 
manager of the Defense Electronics 
Division. These are: Ordnance De- 
partment, Pittsfield, Mass.; Light Mili- 
tary Electronics Department, Utica, 
N. Y.; Heavy Military Electronics De- 
partment, Syracuse, and the newly 
renamed Missile and Space Vehicles 
Department, Philadelphia. (Hillard W. 
Paige has been named general manager 
of the latter department). 

Although GE is one of the nation’s 
two largest producers of defense elec- 
tronics, along with Hughes Aircraft, 
some company officials are known to 
feel that General Electric has lost out 
as weapon system prime contractor in 
the past because of difficulty in mobi- 
lizing the collective efforts of its de- 
centralized departments. It is known 
that GE was disappointed when Ra- 
dio Corp. of America was named 
prime contractor for Ballistic Missile 
Karly Warning System (BMEWS), 
although General Electric subsequently 
became one of RCA’s major subcon- 
tractors. The new Defense Systems 
Department is expected to make Gen- 
eral Electric a tough competitor for 
weapon system business. 


be headed by 


Omega Aircraft Plans 
Refinancing Program 


Omega Aircraft Corp., which expects 
to have its twin-engine five-place BS-12 
helicopter fully CAA-certificated by the 
end of this year, plans a major refinanc- 
ing program early next year which will 
provide some $6 million of new capital 
necessary for facilities expansion and 
build-up of production lines. 
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Vanguard Satellite 


This Vanguard satellite, designed to measure 
cloud cover, failed to gain stable orbit be- 
cause of a malfunction in Vanguard-3 sec- 
ond stage. Perigree of some 90-100 mi. 
apparently caused its destruction by atmos- 
pheric friction. Shield beneath satellite is 
radiant heat reflector. Aperture leads to 
infra-red photo cells. 


Company currently has a prototype 
flying with 225-hp. Franklin engines; 
three additional aircraft are in various 
stages of assembly at its New Beford, 
Mass., plant. Company sources said 
that it has two firm buyers for the BS-12 
now. The helicopter is expected to sell 
for approximately $75,000. 

Omega also plans to fly the proto- 
type of a new two-place utility helicop- 
ter, named the Blue Jay, in approxi 
mately two months. Blue Jav is designed 
to sell for approximately $20,000. 


Navy Places Order 
For Douglas A3D-2 


Washington—Navy last week an- 
nounced the signing of a $26 million 
contract with Douglas Aircraft Co. for 
A3D-2 twin-jet attack aircraft, an ad- 
vanced version of the A3D series. Con- 
tract which will cover the purchase of 
approximately 20 aircraft, does not in- 
clude engines or electronic gear. 

Modifications include a cambered 
leading edge, which also is being incor- 
porated in 26 basic A3D-2s already on 
order and is designed to: f 
e Improve high speed buffet condition. 
e Provide increased performance in 
combat ceiling, cruise altitude. combat 
radius and climb out from a minimum 
distance takeoff. 
© Increase the permissable takeoff gross 
weight to 84,000 Ib. 
¢ Improve stall speed characteristics. 
¢ Lower stall speeds. 

Other design refinements include 
provisions for a considerable amount of 


clectronic gear, including an advanced 
bombing system. The aircraft, as well 
as the previous 20 on order, also will 
be equipped with receiver probes and 
tanker kit refueling units plus a re-ar 
ranged cockpit with improved instru 
ment panel and consoles. 

The new contract boosts the number 
of A3D-1 and 2 aircraft on order by 
Navy to approximately 200. Douglas 
also has a sizable number of A3D-2P 
A3D-20 and A3D-2T versions on or- 


der by Navy under separate contracts 


BOAC Accepts First 
Comet 4 Jetliners 


New York—British Overseas Airwa\ 
Corp. hopes of beating Pan American 
World Airways onto the Atlantic with 
jet service were high last week as the 
British airline received its first 
certificated Comet 4s and expected a 
third shortly. 

BOAC still has not set an inaugural 
date while Pan American maintains its 
plan to begin Boeing 707 service to 
Paris and Rome on Oct. 26. The Amer 
ican carrier said that it is not in a race 
with BOAC 

“We could open a_ token 
sooner than Oct. 26 if we wanted to, a 
Pan American spokesman told AviaTIoN 
Week, “but we would rather go ahead 
with a normal, daily operation as 
planned.” 


two 


SCTVICC 


Bomare Intercepts 


X-10 at Mach 1.6 


Cape Canaveral, Fla.—North Ameri 
can X-10 drone, successfully intercepte: 
75 mi. off the Florida coast by a Sag 
controlled Boeing Bomarc interceptor 
missile (AW Sept. 29, p. 29), was travel 
ling at Mach 1.6 at an altitude between 
45,000 and 46,000 ft. 

Further tests using supersonic target 
are expected 

The X-10, left over from the Navah 
intercontinental cruise missile project 
was controlled from the Air Force Mis 
sile Test Center here. Bomarc was 
alerted approximately 90 sec. before 
firing by the Sage Center at Kingston 
N. Y., 1,500 mi. north of the Cape, and 
was fired and controlled by Sage unti! 
its own radar picked up the drone 

Bomarc met the X-10 at an anglk 
of approximately 45 deg. from head-on 
and dove under the drone’s wing, simu 
lating the intercept. Intercepts have 
been made head-on, crossing and reat 
ward against subsonic B-17 target 
drones. Drones also have flown weaving 
and dog-leg courses. 

Bomarc is being produced for U.S 
defense sites and will be incorporated 
into Canada’s air defense svstem (AW 
Sept. 29, p. 22). 
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Western Electric Gets 
Nike Zeus Contract 


Washington—Army last week awarded 


Western Electric Co. a $135 million 
contract for continued development of 
the Nike Zeus anti-missile missile svs 
tem. 

Of the total, approximately $21 mil 
lion is earmarked specifically for research 
ind development work. Army said the 
remainder ts primarily for procurement 
of experimental supporting equipment 
ind missiles 

Contractor team for the Nike Zeus 
consists of Western Electric as prime 
Bell Telephone Laboratories, develop 
ers, and Douglas Aircraft Co., principal 
subcontractor 

Major subcontractors include Good 
vear Aircraft Corp., Remington Rand's 
Univac Division, Sperry Gyroscope, 
Radio Corp. of America, North Ameri 

in Aviation, Lear Inc., Burns and Roe 
of New York, N. Y., and the Conti 
nental Can Co 


Sidewinder Used 


In Formosa Crisis 


Washington—Chinese Nationalist Ai 
Force use of Navy-de' cloped Sidewinder 
missiles to score one-sided victories over 
the Communist Chinese in the Formosa 

marked the first time U.S. air-to 
missiles have been put to test in 
actual combat 

\t a press conference last week, Sec 
of State John Foster Dulles in 
dicated that the Nationalists had been 
equipped with the missiles for some 
time And, according to a National 
Defense Assistance Program spokesman 
in the Pentagon, Congress approved 
the Sidewinder for China 
passed the present program to offer a 
variety of missiles and other modern 
weapons to U.S. allies 

The Chinese Communists in Peiping 
ambassa 


CTiSI 


rctary 


when it 


radio broadcasts and in the 
dorial discussions in Warsaw with the 
U.S. have claimed that the introduc 
tion of the Sidewinder has lessened the 
possibility of a peaceful settlement of 
the Formosan crisis 

Use of the Sidewinders have enabled 
outnumbered Nationalist fliers in F-S6s 
to achieve substantial victories over the 
Communists fliers equipped with MiG 
17s, which are considered superior to 
the F-S8S6 

The Nationalists released the imfor 
mation concerning the Sidewinder arm 
iment to substantiate their claims to 
victory ratios of approximately 10-to-one 
over the Communist aircraft 

NATO members with F-86 aircraft 
in their inventory also are being sup 
plied with kits to modify their aircraft, 
to accommodate the Sidewinder. 
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SAC Bomber Records 

Ft. Worth—Strategic Air Command 
Boeing B-52 bombers have set both speed 
and distance records over a closed course, 
and three Tactical Air Command Mc- 
Donnell F-101s flew here from Bermuda 
to. sct a nonstop, unrefueled distance rec- 
ord for Century Series aircraft. 

4, B-52 from the 28th Bombardment 
Wing at Ellsworth AFB flew over a 5,000 
km., 3,107 mi. closed course between 
Rapid City, S. D., Douglas, Arizona and 
Newburg, Ore., at an average speed of 
597.8 mph. to set a world closed circuit 
Another B-52 flew 
around the same course twice at an aver- 
age speed of 565 mph. to set a speed 
record for the 10,000 km., 6,214 mi. 
distance and also make a record non- 
refueled jet bomber flight. Both flights 
had National Aeronautic Assn. officials 
aboard. 

In Operation Long Leap, three F-101s 
from the 27th Fighter Wing at Berg- 
strom AFB flew the 1,896 mi. between 
Bermuda and Carswell AFB here without 
refueling, setting a distance record for 
Century Series fighters. Fastest of the 
fighters made the trip in 3 hr. 9 min. 

North American F-86D from the 
173rd Fighter Interceptor Squadren of 
the Nebraska Air National Guard won 
the Earl T. Ricks Memorial Trophy Race 
by flying from Jacksonville, Fla., to Dal- 
las Naval Air Station in 1 hr., 48 min. 
Entrants in the race had to successfully 
make a simulated air defense intercept 


course speed record. 





during the flight. 








Olin Mathieson Offers 
Its Thiokol Interests 


New York—Olin Mathieson Chemical 
Corp. put on the block its interest in 
lhiokol Chemical Corp.—97,714 shares 
received in exchange for Olin’s Reaction 


Motors shares when Reaction Motors 
was acquired by Thiokol 
The offering at $53.75 a share, made 


is a secondary by a group of under 
Eastman Dillon, 
Securities, came in the midst of an 
equity financing move by Thiokol in 
which stock was being offered to stock 
holders at $42 on the 
one share for each twelve held 

Another large interest in Reaction 
Motors was held by Laurance S. Rocke 
feller. Representation on the Thiokol 
board of directors for the Rockefelles 
group is an indication that its 
of Thiokol received in exchange are 
being held. Reaction Motors was part 
of tt» OMAR combination of Olin, 
Reaction Motors and Marquardt Au 
craft, the latter of which Rockefeller 
also holds a large interest. The OMAR 
combination now appears to be a dead 
letter 


writers led by Union 


9 share basis of 


shares 


Second Crusader Ill 

‘ “we ry. 

Starts Flight Tests 
Dallas—Chance Vought Aircraft flew 

its No. 2 FSU-3 Crusader III to Ed 

AFB last week after the new 

made its initial proving flight 


Field her 
delivery of th 


wards 
fighter 
from Hensley 

This was the first 
FS8U-3 by air from the plant. The first 
uirplane was airlifted to Edwards witl 
the fuselage riding in a Douglas C-124 
ind the wing slung under the 

I'he new fighter currently is in a test 
it Edwards that will determin 


McDonnell F4H 


ill-weather carri 


transport 


program 
whether it or the 
will be the Nav 
fighter 
Powered by a Pratt & Whitne 

turbojet engine, the FSU-3 has a toy 
speed well past Mach 2. It can car 
Sparrow III or Sidewinder 
two, in 


missile 
1 combination of the its al 


weather defense mission 


News Digest 





Panagra has completed financing 


rangements for four Douglas DC-8 jet 


transports now on order. Six banks 
headed by the Chemical Corn Exchang 
Bank and including Bankers Trust ¢ 

Chase Manhattan Bank, The First Na 


tional City Bank of New York, Th 
Hanover Bank and The New York 
rust Co. will provide $18 million 
Navy fired a two-stage rocket to a new 
iltitude record for shipboard launching 
last week in preparing f tudies of 
olat eclipse on Oct. 12. First stag ! 
the rocket was a Nike Ajax missile: tl 
second stage was a 1|2-ft.-lon Asp 
lhe vehicle reache height of 152 n 
ihirtv-two scientists who will use th 
rocket to study the eclipse were aboar 


launching ship, the | SS Point Defiance 


today was eclectex 
ition for West 


vice presiden 
} ; 


Stanley Gewirtz 
vice president-administr 
ern Air Lines, the third 
he has held 
Cewirtz, 40. 
president ind assistant 
of the Air Transport Assn., a positi 
he took following his resignation a 


VICE president idministration am 


with the last 
will leave his 


to the president 


post as Vict 


porate affairs for National Airlines 
1957. Previously, he had served as ai 
ATA vice president from 1953 to 195¢ 
4 graduate of Harvard Law School 
Gewntz was assistant to two fo 


of the CAB 


chairman 
Marquardt Aircraft Co. has acqui 
for cash the assets of Associated Missilk 
Products Co., Pomona, Calif 1 dn 
American Machine and Foun 
AW Sept 27 


sion of 
drv Co 


lS. p 
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Manufacturers Attack CAA Engine Ruling 


New decision decentralizing the type certification of 
engines draws bitter criticism from industry. 


By L. L. Doty 


Washington—Move by the Civil 
Aeronautics Administration to decen- 
tralize type certification of aircraft 
engines has drawn bitter criticism from 
manufacturers and has brought into the 
open a strong industry attack against 
the agency’s Office of Flight Operations 
and Airworthiness. 

Growing discontent among engine 
and propeller manufacturers with what 
they term “some of the administrative 
policies of the CAA” has been brewing 
for at least 18 months and now appears 
to be centered on “Flopair,” the name 
tagged on the Flight Operations and 
Airworthiness Office several years ago 
without any apparent malicious intent. 


Effective Last Month 


The program to decentralize certifica- 
tion activities, which has been planned 
for slightly less than a year and was 
put into effect late last month, triggered 
industry’s attack against the office. Be- 
hind the attack has been a long-stand- 
ing resentment on the part of industry 
against alleged delays in the work flow 
through the office on certification 
matters. 

As a result, the degree of resentment 
toward the decentralization program 
varies widely within the industry, with 


the propeller and engine manufacturers 
in the lead. However, industry officials 
generally feel that the introduction of 
the program on the eve of the imple- 
mentation of the Federal Aviation 
Agency (see page 45) was poorly timed 
even had there been some agreement on 


the plan. 

The decentralization plan has thus 
developed into a principal target by in- 
dustry leaders he want to see the 
Federal Aviation Agency launched with- 
out inheriting any procedural changes 
not to their liking. 

Charges against decentralization came 
to a head last February when the 
Aircraft Industries Assn. made its first 
major attempt to have the proposed 
plan dropped. At that time, four mem- 
bers of AIA’s engine committee called 
on Roy Keeley, director of the Flight 
Operations and Airworthiness Office, 
to outline industrv’s objections to the 
plan but ee back that the meeting 
was “significantly unproductive.” 

Subsequent attempts to dissuade 
“Flopair” from holding its position on 
the plan failed, and last month engine 
specialists were transferred from Wash- 
ington to two of CAA’s four domestic 
regions. The other two regions, accord- 
ing to CAA, are already staffed to meet 
the needs of the engine manufacturers 
located in those areas. 


Soviet Tu-114D Flies to Prague 


Soviet Tupolev Tu-114D turboprop transport flew to Prague, Czechoslovakia, for the first 
ime last month. The aircraft, derived from the Tu-95 Bear strategic bomber, was photo- 


as it circled over Ruzyne 


Airport. Aircraft has a 180.5 ft. wingspan and weighs 


40,000 Ib. The Tt-114D is equipped with four Kuznetsov NK-12 turboprops. 
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CAA gave its assurance that engineers 
who have been working on specific 
engine certification projects are being 
reassigned to handle the same projects 
in the field. Nevertheless, AIA held 
firm in its strong opposition to the 
program. 

Here are the industry’s chief argu 
ments against decentralization: 
¢ Industry wants a centralized agency 
with which manufacturers can deal on 
an equal basis. 
© Manufacturers emphasize that enginc 
certification is a “specialized activity” 
and should be handled bv experienced 
personnel with the strong background 
and knowledge gained by working on 
all engine models over a long period of 
time. Manufacturers are concerned 
that decentralization will require addi- 
tional personnel who may not have 
sufficient working experience. 
© Type certification of small engines is 
usually carried on concurrently with the 
building of new model aircraft and, ac 
cording to AIA, “one manufacturer 
might be placed in a more favorable 
competitive position if he were able to 
get quicker action on certification mat 
ters” under a regional arrangement. 

e Earlier decentralization arrangement 
was abolished about 10 years ago be- 
cause of the “unnecessary delays and 
confusion” resulting from the proce- 
dure. 

© Division of responsibility would un- 
doubtedly result from the need of 
manufacturers to consult with special 
ists in such subject areas as vibration. 

@ Decentralization will “inevitably” re 
quire considerable duplication of per- 
sonnel with increased expense to the 
government and increased cost, time 
delays and coordination difficulties to 
the industry. 


‘Flopair’ Rebuttal 


In his reply to these arguments 
against decentralization, Keeley em 
phasized that standards for the issuanc« 
of a type certificate are contained in 


Civil Air Regulations, Part 13, which 


precludes the possibility of dealing with 
the various manufacturers on an wun- 
equal basis. 

He added that issuance of type cer 
tificates that are governed by more 
complicated regulations “do not give 
us any reason to believe serious inequali- 
ties will result.” He gave his assurance 
that only personnel who have worked 
in specific areas “for many years” will 
be transferred to the regions so that 
“the benefit to your industry of the 
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experience of these people will not be 
lost 
On the point of certification of small 
engines, Keeley said: 
| am aware that it is the practice to 
develop small engines and airplanes in 


which they are to be installed.” He 
said, however, that there have been 
cases in which the aircraft was com 


pleted six months before the engine 
manufacturer was ready to demonstrate 
the engine for certification and added 
“In any event, the Civil Aeronautics 
Act gives me no authority to act as 
referee in purely competitive matters.” 

Referring to the argument that past 
with decentralization was 
Keeley said, “I am not 
aware of any unnecessary delavs and 
confusion arising from a similar proce- 
dure in the past.” 

He admitted that in certain subject 
areas it would be to consult 
with specialists but refused to agrec 
that this step would result in a division 
of responsibility. He added 

‘his practice also is necessary in the 
type certification of aircraft, but the 
responsibility for deciding when and 
what consultation is necessary and for 
the decision to issue or withhold type 
certification will rest with the chief, 
Aircraft Engineering Division, in_ the 
appropriate regional office.” 

He ended his counter-arguments by 
emphasizing that “we believe that de- 
centralization will permit more prompt 
handling of applications for engine type 
certificates without any increase in the 
total stafing authorized.” 

In announcing his final decision to 
decentralize, Keeley told the Aircraft 
industries Assn. that the “continuity” 
of relations between manufacturers and 
the CAA will not be disrupted. He 
assured the association that all activities 
are being ‘“‘coordinated”’ with the vari- 
ous regions “to ensure continued efh- 
cient and uniform administration of all 
engine type certification projects.” He 


experience 
unsuccessful, 


necessary 


added 
lo further assure that efficiency of 

this operation will be maintained, Type 
Board meetings on all major engine 
type certification programs will be con- 
ducted by the region, and Washington 
personnel will participate in these meet 
Ings ‘i 

One CAA spokesman suggested that 
some of the bitterness on decentraliza- 
tion may stem from internal dissension 
within “Flopair.” He said the program 
may have implied to some personnel 
large-scale down-grading and _ transfers 
and added that this undoubtedly stirred 
some rebellion against the plan. 

He pointed out, however, that only 
a minimum of transfers have been in- 
volved since the reorganization and that, 
basically, the organizational pattern of 
the Washington office has been changed 
only slightly with no downgrading actu- 
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ally having resulted. It is now generally 
conceded that personnel morale within 
the CAA is not as high as it might be 
despite the leadership given the agency 
by Administrator James C. Pyle and his 
deputy, William Davis. The spectre of 
major uprootings of offices and positions 
once the agency is absorbed by the Fed 
eral Aviation Agency is causing deep 
concern within the offices ‘of CAA 

As one CAA official told AviaTrion 
Week, even top-level CAA personnel 
“vacuum” there 


are living in a since 


and thus no knowledge of, the 





has been no known coordination with 
role th 
various CAA offices will play in the or 
ganizational 
Aviation Agency 

First draft plan for the FAA staff « 


waste 


pattern of the Fe 


ganization, known as the 
basket plan,”’ was not circulated among 
CAA program directors 


pape 


It did not, however, suggest wid 
spread changes would be involved in th 
CAA structure as the agency was fitt 
into FAA 


Continental Withdraws Fare Bid 


Washington—Civil Acronautics Board 
last week rejected the key phase of a 
Continental Airlines “package” tariff 
filing by voting three-two for suspen 
sion and investigation of the carrier's 
proposal to increase its first-class and 
coach fares an estimated 6% 

Balance of the airline's fare proposal, 
which was approved, calls for a 2( 
reduction in experimental coach fares, 
extension of the family fare plan and 
special winter excursion rates for 
family groups. However, Continental 
had requested approval on the basis of 
a package filing and elected to with 
draw the entire application 

As submitted to the Board, the four 
part plan requested the 6% 
combined with extension of the famuil) 
fare plan from the present Monday 
noon-Ilhursdav noon to include Satur 
day daily family fare plans on coach 


flights between Chicago, Denver, 
Kansas City and Los Angeles. It also 


requested that the head of the family 
be permitted to travel at existing fares 
and accompanying family members at 
a 25% discount, and asked for a new 
“Economy Club Coach” fare of $64 
on daily nonstop DC-7B flights be- 
tween Los Angeles and Chicago with 
family members to pay $48 

Favoring the 6% fare increase were 
Chairman James R. Durfee and member 
Louis J. Hector against the majority 
vote of Vice Chairman Chan Gurney 
and members Harmar D. Denney and 
G. Joseph Minetti. Board approval of 
the remainder of application was by a 
four-one vote with the lone dissent cast 
by Vice Chairman Gurney 

In a five-page opinion criticizing th« 
Board's failure to adopt the entire plan, 
Hector termed the decision a 
blow” to the airline industry and praised 
the Continental proposal as the “most 
realistic, sensible set of tariffs filed with 
the Board in manv months.” 

Continental's “refreshing new ap 
proack” to the mounting problem of 
attracting new traffic, Hector said, 
should have been “highly commended’ 
by the Civil Aeronautics Board as an 
attempt to adopt standard American 
business practice “in the face of declin 


severe 


increase, 


ing business profits and static volum« 


Hector said the voting pattern of 
the Board on this matter seemed t 
“place it on dead center,” unable t 


approve any fare system combining fai 
increases with promotional discount 
“IT cannot that this 
paralysis can continue in the face of 
the urgent problems of the industr 
he added. Offered by Continental as a1 
experimental measure designed to a 
tract more revenue from the ranks of 
automobile travelers, the suggested far 
reductions brought immediate 
from Trans World Airlines as bei 
unjust and discriminator 

I'WA told the board that anv m 
by Continental to apply its 
fare would force TWA, along with 
United and American, to match th 
reduced figure on the same route as 
competitive necessity. Questioning th« 
merits of the experiment, Trans Worl 
estimated it would lose $486,000 on th 


believe tempora! 


; 


prot st 


1 
tow SO? 


Chicago-Los Angeles route alone if it 
were compelled to adopt the fare 
In further argument, TWA note 


that Continental proposes to use a 9 
seat configuration on its DC-7B 
Economy Club flights 
the current seating of 85 for coach anc 
tourist flights. Reducing the coach far 
from the present $80 down to $64 
not justified by the addition of onl 
five seats to the aircraft's 
capacity, the carrier 


IS Oppose d t 


passc nge! 


S ud 


Flying Tiger Acquires 
I'wo Constellations 


Tiger Line has bought tw 


H Constellations 
last week Tota 
$5.6 million 


I lving 
more Lockheed Super 
scheduled for delivery 
price of the planes 

The cargo and contract carrier sai 
one of the new aircraft will go into d 
mestic scheduled service, th 
other into contract work f 


Military Air With 


the two new aircraft the Flving Tig 


Cargo 
Overseas 


I'ransport Service 


fleet comprises 14 Super Hs 

Freight trafic has shown an average 
increase of 15 in 1958 on Flving 
ne said 


liger routes, the 
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Private Airlines Expand in Argentina 


By Glenn Garrison 


Buenos Aires—Privately financed air- 
lines are working hard to expand a 
foothold in Argentine commercial avia- 
tion, previously confined by the Peron 
government to one state-owned carrier. 

Strongest private airline to emerge 
during the three vears-since Peron was 
deposed is TSA-Transcontinental, form 
ed in September, 1956, by a group 
of 13 investors including Jorge Carni- 
cero, director of the airline. 
Carnicero also is board chairman of 
California Eastern Aviation and board 
chairman of Air Carrier Service Corp 
of Washington, D. C. 

After operating domestic routes for a 
vear and a half with converted C-46 
equipment, Transcontinental last month 
inaugurated service to New York with 
new Lockheed Super H Constellations. 

Che airline has ordered four Convair 
880 jet transports and has its eve on 
some ambitious international routes, 
but a main concern at the moment is 
money. Interest payments on equip- 
ment financing are the biggest current 
problem, General Manager Adolfo 
Aliaga Garcia told AviaATION WEEK. 

l'ranscontinental was originally capi- 
talized at about $800,000; this was 
increased last January to $1,600,000 
ind private stock sales now under way 
are expected to double the capitalization 
to $3,200,000 bv the end of this month 

All dollar figures are approximate be- 
cause of the changing value of the 
Argentine peso. 

The carrier lost about $100,000 
during its first vear of domestic opera- 
tion, according to Aliaga Garcia, but its 
second domestic year should show a 
profit. On the international side, a loss 
of $4-1 million is expected for the first 
vear, with hopes for a profit after the 
third vear. 

Transcontinental’s two Super H Con 


executive 


stellations, with a third expected in a 
few months, are operated under a lease- 
purchase agreement with California 
Eastern. Cost of $10 million including 
spares of this equipment was financed 
by a loan from the Bank of America 
to California Eastern 

Deal with California Eastern 
included crew training, with the Ameri 
can company providing initial flight 
crews for a gradual changeover to 
Argentine crews. Kev California East 
ern personnel also aid in operating the 
airline on a cost-plus-10% basis. 


$21 Million for 880s 


The Convair purchase involves $21 
million, including $5 million for spares 
According to a director of Transcon 
tinental, financing has been arranged 
through U. S. banks and through an 
arrangement with the manufacturer 

Convair told Aviation WeEeEK that 
details of the transaction could not b« 
discussed at this time 

Domestic fleet of five converted C-46s 
was purchased from L. B. Smith of 
Miami for $250,000 each, Aliaga Garcia 
These aircraft are operated in a 
46-passenger all-tourist configuration 
I'ranscontinental expects to buy one 
more C-46 for its domestic network in 
the near future 

lhe Super Hs operate three weekh 
roundtrips to New York via Sao Paulo, 
Rio de Janeiro and Caracas. The air 
line has Fifth Freedom traffic rights at 
the two Brazilian points but not at 
Caracas. 

rranscontinental’s Super Constella- 
tions are equipped with 82 tourist seats 
While fares and configuration are 
standard tourist, first frills in 
the way of food and drink are provided 
free 

Che airline is not a member of Inter 
national Air Transport Assn. and doesn’t 
expect to apply for some time. IATA “‘is 


also 


said 


class 





said. 


customer was ready for 


according to the sources. 


demand in South American selling. 





South American Jet Market 


Private comments from Argentine aviation executives indicate that the jet manu- 
facturers are making strong competitive plays for South American business. Some 
officials say the French and British are offering “fantastic” terms for turboprops and 
Caravelle jets. In some cases.the planes are being offered with no down payment, 
pay as you use by the hour or the month, take five or seven years to pay, the officials 


Boeing also reportedly was offering unusual deals to potential purchasers: for 
example, second hand Stratocruisers turned in by Pan American and British Overseas 
Airways Corp. could be had for $250,000, payable at $35,000 a month until the 
707 jets. Then the piston planes could be turned back for 
$150,000. If the airline wanted to keep its Stratocruisers, the $35,000 payments 
would continue with $25,000 of each payment going toward the 707 purchase, 


It was also reported, however, that Stratocruisers were unlikely to be in hot 








for the big fellows,” Aliaga Garcia said 
Fares are now at IATA 
rranscontinental wants t 
position to cut prices if the fight for 


levels, but 
remain in a 


survival so dictates. 

Expansion of international routes 
begin with deliverv of the third Sup 
H Constellation. Schedules to New 
York will remain the same, but a fou 
times-weekly service over the Andes to 
Santiago, Chile, will be added if right 
to Chile are obtained as expected 

Delivery of the 880s is scheduled 
for early 1961, and the jets 
used on a route to the U. § 
Coast and bevond to Tokvo if plans 
work out as the airline hopes. Route 
visualized is Buenos Aires to Sao Paulo 
Rio, Caracas or Bogota, Colombia, 
Mexico Citv, San Francisco and, later, 
transpacific There are, 
of uncertainties to be ck 


ma 


West 


howe Cl 
number 
up before these plans could be realiz 
All necessary permits | 
tained from the Argentine gove 
but rights to Mexico and the Unite 
States have not even been applied for 
is vet, according to Aliaga Garcia 

The general manager said the imm« 
diate future will be devoted to getting 
the airline firmly established, and 
that the route applications will 
made. If thev prove unsuccessful 
the 880s would go onto the New York 
run and the Super Constellations would 
be flown regionally, according to Aliaga 
Garcia 

The airline’s maintenance and over 
haul problems are being handled with 
out extensive investment in facilities 
The Constellations are maintained by 
Lockheed Aircraft Service International 
at New York. Deal for the C-46s 
involved 25 spare engines, which gives 
some leewav in schedules 
Engines due for overhaul are shipped 
bv water to California, where Pacifx 
Airmotive has a contract to perform 
the work. Maintenance of the C-46s is 
done bv the airline at Buenos Aires 

rranscontinental’s passenger total for 
1957 was 52,758; through August of 
1958 it was 96,603. Total revenue for 
the domestic operation from its begin 
ning March, 1957, through August 
1958, was $1,268,000. Passenger load 
factor on the “commuter” aircraft has 
averaged from a low of 41.49% during 
the first month to a high of 71.91% 
last December. Last two aircraft of the 
fleet went into service this vear 

Most Transcontinental employes own 
stock in the company, for which they 
are eligible under an installment plan 
arrangement 

The airline’s success, like that of the 
other free enterprise carriers in Argen 
tina, is related to the economy of the 


lave becn 


ronment 


overhaul 
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presently beset with problems 
Negotiations have been under way for 
outside development of the country’s 
oil resources, but this move is resisted 
by the Argentine opinion 
which holds to the view that oil devel 
opment should be accomplished by At 


count 


body ot 


gentine interests onl 
radically 


consul 


lhe economy 


ror the 


will change 
better if oil deals are 
mated, Aliaga Garcia believes, but he 
thinks major effects of such a program 
would not be felt in less than two vears 

In the opinion of Aliaga Garcia and 
other aviation people in Argentina, the 
natural for air transporta 
on because of the long distances be 
cen centers and the poor condition of 
Railroads have 
officials 


bad 


is a 


yund transportation. 


riously deteriorated, these 


ind roads and 
But the Argentine people are not 
ir travel minded, Aliaga Garcia 


nd a great deal of promotion will 


bus Service ar 


Airport Facilities 
A rport 
underdeveloped — for instance 
only Instrument Landing System 
nstallation in the country is at Ezeiza 
Airport outside Buenos Aires. But the 
government has a program for improve 
men Garcia Bollini, di 
ect f civil aviatio1 
Bollini told Aviation Week that 
the 10-year program calls for 
spending of $4 million annually. In 
addition 
ribute to the program, the division 
ing runway the prov 


¢, terminal building and facilities by 


facilities in Argentina arc 


I 
according to 


; 


tederal 
the provincial governments 
construction by 


he federal government, Bollini said 
Ihe civil aviation directorate is work 
ing politically for more independenc« 
the air ministry setup under which it 
Bollini said; another political 


iii 
operates 
goal is more commercial freedom for 
uirlines \ new body ot 
has been drawn up and Bollini expects 
government ratification of the new law 
oon. The old legal machinery provided 
nly for the operation of Aerolineas 
Argentinas, the state 

Bollini said his 


aviation law 


airline 


] ’ , ] 1 
department s Onc 


ivOTa 


| 
le to the development of new 
ind that help 
subsidy 


Carricrs 
form of 
considered if it seemed nec- 


enterprise 

m the government 
would be 
In the matter of international policy, 
the civil aviation director told AviATION 
Week that a major goal was to change 
the ratio of regional traffic carried by 
regional airlines to such traffic carried 
by foreign flag airlines based outside 
the region Between Argentina and 
Chile, Uruguay, Bolivia, Paraguay and 
Brazil, such carriers as KLM, Pan Amer 
Panagra and the like skim off 
ot the trafic, according 


can 
ibout 70-80% 
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to Bollini 
the ratio 
tine gove 
strict Pan 
to thei level 
Argentina other 
region, Bollini said 
By far the largest share of th 
Aerolineas 


Goal is to grad ld ( rs 
ind to this end the Argen 
rnment ecking to 1 
American and other 
1957 of trafh 


countri 


now is 
and 


trv’s traffic is now carried by 
Chat airline, which expects deli 
the first jets in South America—Comet 
4s—beginning in February, carried 469 
It flew 13.8 
miles and attained an 
over-all load factor of 64.9¢ 
By way of comparison, Ac 
carried 144,512 
flew 20,824 hi 


months of | 58: 


318 passengers last year. 
million plan« 
iverage 
roling 
domestic passcnget 
during the first thre 
l'ranscontinental 
41.871 passeng 
domestically d 
L.A.D.E., in 
the Air | which car 
ing passengers in addition t 
people, handled 9,416 passengers 
that time 
Internationally 
38,769 passengers 
month period; Transcontinental 
Ihe total imternational trath 
out of Argentina was 108,472 
gers during the period. Pan Am« 
carried 3,912 of these, Panagra 
REAL of Brazil 3,117 and | 
1,111, to illustrate how the f 
uirlines participat« Above hg 
from 
The state airline 


Comet 4s at 


next 
busiest, carried 
flew 2,232 hi 
same period 


ree airline 


Acrolinca 


during tl 


Acrolineas 


1 price of ibout 
lion with spares. Officials of 
told Aviation Weex that f 
the de Hay 


paym«e nt or > 


] 
illand jets invol 


uirplane is delivered, 15 


Will 
on Cy 
dat T\ 
No definite IT¢ 
r 


manufactt 
nancing, the off 


ther jet 


reason 
’ 1} 
need for dollars 


while the B 


the government 
the Industrial B 
Acrolineas (¢ 
ice next May 
New York and 
vional SC 
eat DC~-( 
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class 
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ICC 
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rou! 


San 


Budapest Air Terminal Completed 


New air terminal at Budapest, Hungary, is four-level structure which includes airline 


administration facilities and customs handling. 


Building has two towers (one is shown 


here). Single runway has been lengthened to accommodate Acroflot Tu-104 jet transports 
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Let’s get one thing straight about pilots! 


constant supervision to pilot a giant airliner safely 
for over a million miles. No job for a glamor boy. 
But a perfect job for topflight pilots—the kind of 
pilots who have helped to make Air France the 


If your mental picture of an airline pilot is a 
romantic, dashing flier—forget it! You’ve been see- 
ing too many movies. Captain Alfred Dombreval, 
a real Air France pilot, frankly admits that he’s 
no matinee idol. He doesn’t have time to play 
hero and take bows. For more than 12 years he’s 
flown Air France airliners all over the world. Now 
Captain Dombreval flies new Air France Super 
Starliners across the North Atlantic from New 
York to Paris. It takes precise coordination and 


world’s largest airline. 


Every 3 minutes an Air France airliner arrives or departs 
somewhere in the world! 


WORLD'S LARGEST AIRLINE /WORLD'S MOST PERSONAL SERVICE 
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contract work for the U. S. Air 
Force in these facilities. All Comet 
naintenance and overhaul except en 
gine overhaul will be done by the ai 
line, and it is tooling up to handle over 
haul of the Rolls-Royce Avon engines 
by mid-1960 Cost of tooling and 
equipment for the Comet engines will 
ipproximate $500,000, Aviation WEEK 
was told 


SOTHIC 


International Schedules 


\crolineas plans to maintain its inter 
national schedules for a while at about 
the same level as presently flown, air 
line officials said. Domestic expansion 
would certainly follow oil exploitation, 
they added. Long range thinking in 
cludes the possibility of Pacific routes 

International competition from 
lranscontinental cannot be judged un 
til the private carrier has flown the 
route longer, but domestic competition 
from the new airline is being felt, Aero 
lineas acknowledges. Over the interna 
tional routes, competition from carriers 
jot adhering to IATA standards was 
mentioned as a problem 

Acrolineas flies two weekly round 
trips to Europe, three to New York 
Load factors to Europe are 100% dur 
ng the March through September peak 
ind fall to about 
New York route 
SO % Various 


season, the airline savs, 
in the off season 
ge load factor is 
ompetition on of the regional 
routes has drastically cut Aerolineas’ 
load factors—for example, planes that 
used to fly full to Chile now are down 
to about a 40% load factor 

\ problem for all Argentine carriers 
is the country’s rate structure, presently 
»egged by law at around two cents per 
to officials of the 


stressed by 


Cla 


some 


it-mile, according 
iirlines This was 
ficials of another new private carriet 
Austral 
Modestly equipped with three C-46s 
1¢ in cargo service to Miami and the 
other two on passenger runs within Ar 
Austral is a new subsidiary of 
two well-heeled Argentine firms, Luis 
de Ridder and Menendez Behety. Be 
them the control 
real estate, chemical, automobile 
ind shipping interests 
Austral would like to expand, fist 
yy acquiring two moré¢ C-46s, then go 
ing into secondhand DC-6 or Constella 
tion equipment, the in four or five 
vears, buying turbine planes. But be 
fore buying any additional equipment 
it must get a government pennit to im- 
port, and the airline says this involves 
several months’ time. 
Austral paid $270,000 each for its 
category C-46 conversions, $120,000 
the cargo C-46, Aviarion WEEK 
s told 
Austral officials said that uncertain 
ties of government policy create a ma 


point 


gentina, 


tween companies 


STaln 
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jor problem for the private carriers 
They would like a clear 
policy, overhaul of the rate structure, 
ind greatly improved airports and air 
port facilities, among other things. Au 
tral, like the carriers, loses pay 
load because alternate airports are widely 
spread and extra gas must be carried 
to make up for this. Other deficiencies 
of the facilities also don’t make life any 
easier for the carriers, 

Argentina's tourist traffic for the air 
lines has not 
tions as yet, partly because of the dis 
tances from big tourist generating points 
and partly because hotel facilities and 
the like are in need of expansion. Aero 
lineas estimates that less than a third 
of its domestic passengers are tourism 
bent, and that a considerably smaller 


definition of 


other 


of course 


reached sizable propor 


per cent of its international travelers are 


tourists 

Advent of the jet transports, which 
will cut flight time from the United 
States, should certainly aid in the de 
velopment of the country’s tourist at 
tractions and boost this source of ait 
line traffic 

Argentine tourism 
country’s President 
last month at a 
in Buenos 
But faster 
tels are 


potential, the 
Artur 
press 
Aires, is $100 million a vear 
transportation and more ho 


lrondizi 


said conference 


needed 

President Frondizi told AviaTIon 
Weex that development of commercial 
aviation is dependent on Argentina’s 
foreign exchange reserves. The 
ment wants to develop aviation, he said, 
but any specific program must be sub 
ject to the country’s capa 
bility 


Northeast Files Bid 
To Block Lease Plan 


Washington—Fighting to block fur- 
ther competition ‘on its New York 
Florida route, Northeast Airlines has 
asked the Civil Aeronautics Board to 
reject a proposed equipment lease and 
stock exchange agreement between Na 
tional and Pan American 

Branding the proposal as a 
plan” designed to gain control of Na 
tional, attorneys for Northeast reminded 
Board members that they 
Pan American as a contender in the 
New York | lorida Case 
on grounds that the carrier's competi 
tion would have a “‘disastrous”’ effect on 
other airlines in the market. “Permeat- 
ing” the CAB decision in the case, they 
said, was a fear that Pan American, with 
its financial and equipment resources, 
large winter excess capacity, and ability 
to control South American and Euro- 
pean connecting through 
scheduling, would weaker 
competitors.” 

Eastern Air Lines, the third carrier to 


govern- 


Cconomic 


} 
@alriines 


mastct 


had r¢ ected 


two vears 


70 
age 


passengers 


“crush its 


fly the New York-Florida route, alread 
has filed a complaint with the CAB 
AW scpt 29 p 3 Northeast said 
filing for subsid AW 
rations on this 
route alone co urrier a loss of 
than $2. ion last 

ffered by North- 
Pan American 


similar to those 


in an earlier 


Sept 22, p 38) that ope 
more 

Basic arguments 
east for dismissal of the 
National proposal are 
of Eastern which contends that th 
agreement would olate Section 4 
of the Civil Aeronauti Act 
CAB approval of acquisition of contro 
of any air carrier 

Such control, Eastern attorneys con 
tend, could come about as early as N 

when National stockholders vote 
the delivery of 400 2 
of the airline’s stock 
Pan American als¢ san 
additional 


re quinn . 


000 shares or Zz 
Pan American 
ption to 


250.000 


pur 
shar 
the at 


chase an 
within the 
torneys said 
Recalling the recen ssible Com 
mon Control Cas¢ Howat 
Hughes, Tran rid rline th 
Atlas Ci rp 
Northeast p 
hip of 1] 
( orp 
Howard Hughes v 
Civil Aeronautics Board 
Pan American 
000 share plu 
would be h 


next three ve iTS. 


which 


jul 
250.000 
with the 
out. While thi gement 
legally avoid control,” Northeast 
such heavy influen ] 
to anv stockholder 
Pan American that the 
own peril.” 

A further stipulati 
Pan Ame! 


+ , 


voted 


1i8oO illows 
planned Case ] 
if the stock exchange 
by the stockholder 
Northeast als 

short-term lease of 
to National for the 
} 


ginning Dec 
Pa American 
FT 


market 


n 
na 
OTiGa 


mm 
tt 


Tnevs 
equipment serving th 
American cok I 
' 
cdentitv wot 


carries side the plat 


nd all ground 
leased jets carrving Pan 
? } 
while National’s on 

} wal ro 
ux ! placard 


. ; 
public acceptance 1 merican ¢ 


thus p1 
ror it 


the route would 
viding the carrier 
next trv to enter mark 
if it fails to gain National 
Adding to the cor titive picture 
the Northeast Pan 
American’s ability to funnel its interna 
tional New York 
Florida market from either end of th 
own schedul 


; 


ittorneys said, is 
passengers into the 


route by rearranging it 


or those of National 
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Fairey Rotodyne takes off at Farnborough with propellers at zero thrust. Nose gear retracts forward. 


Rotodyne Demonstrates VTOL Features, 











Rear clamshell doors fold outward for drive-in loading. Fuselage will be built with 8-ft. headroom, replacing present 6-ft. 
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Napier Eland gas turbine engines are Rotodyne’s prime power source. Kaman Aircraft Corp. is U.S. licensee 


Cargo Lifting 


Nose section sbove) has down visibility for pilots Passenegcr 


Rotodyvne model (below) is cut away to show passenger seating 


oT 


Rotor tip pressure jets have Fairey developed 
noise suppressors to reduce locomo .ve-like 
sounds. Farnborough takeoffs were tasked 
by timed flybys or takeoffs at the Fairey 
Delta 2 delta wing research aircraft. Eland 
gas turbine engines drive the air compressors 


which feed afterburning jets 
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Imagine getting an airline reservation in just 2 seconds! 


The big speed-up in reservation service is 
coming—soon! Soon Western Airlines will use 
electronics to end tedious waiting. Soon, you 
can call or visit a Western ticket office or ter- 
minal, and in only two seconds your reserva- 
tionist will tell you whether space is available 
on any Western flight—and reserve it for you! 

This astounding speed is made possible with 
“‘Resetron}’ the electronic reservation system 
designed and engineered by Western Airlines 
and the Teleregister Corporation. Resetron 
will be operating soon on a system-wide basis 
...and only Western has Resetron. 

Instantly, Resetron will flash information 





about flights throughout Western’s 9000 miles 
of air routes in the 13 Western states, Canada, 
and Mexico. 

Watch for it. You'll find Resetron another 
of the thoughtful services that help make 
Western the wonderful way to fly! 


Among the major cities served by Western 
are: Los Angeles, San Francisco, Oakland, 
Portland, Seattle-Tacoma, Minneapolis-St. 
Paul, Denver, Salt Lake, Las Vegas, Reno, 
Phoenix, San Diego and Mexico City. 


WESTERN AIRLINES 





Klwood 


Quesada Named to Head 


New Federal Aviation Agency 


Washington—President Eisenhower 
last week named his chief aviation ad 
visor, Elwood R. Quesada, as adminis 
trator of the Federal Aviation Agency. 
I'he appointment, predicted by Avta- 
rion Week Aug. 25, (p. 34), thus will 
become effective Nov. | 

Under the provisions of the Federal 
Aviation Act of 1958 passed during the 
closing hours of the last session of Con 
gress, the new agency is to be imple 
mented 60 davs after the naming of th« 
administrator 

Chis means that Quesada will have 
10 days, or until Jan. 1, to lay out the 
plans for the powerful, independent 
wency. At that all government 
iviation agencies except the CAB will 
be directed by one man for the first 
time in U.S. aviation history. 

(he agency will be headquartered in 
Washington at 17th St. and New York 
Ave. in the old Emergency Hospital 
Building. Location of offices and de 
partments in the building will be de 
termined by the staff organizational 
pattern Quesada and his aides establish 
during the next 90 days. Key personnel 
will be chosen during this period 

No deputy administrator was named 
in the official announcement of Que 
sada’s appointment, but it is under 
stood that James C. Pyle, Civil Aero 
nautics Administrator, will be offered 
the post on Jan. 1. The delay in Pyle’s 
appointment is designed to keep the 
CAA efficiently intact during the 90 
day interim period 

Airways Modernization Board prob 
ably will operate without a chairman for 
the balance of its history. The Board, 
which has been headed by Quesada 
since its inception, was created as an 
interim research and development cen- 
ter pending the establishment of the 
FAA and will be absorbed by the new 
agency on Jan. | 

In addition to planning the structural 
pattern of the new agency, Quesada and 
his staff will prepare new civil airport 
legislation for the next 
At the same time, 
recommendations 


time, 


construction 
of Coreress 
Our sada make 
to Congress for legislation covering per 


session 
W ill 





Correction 


Aviation Week reference to a North 
east Airlines’ order for Lockheed Electra 
transports in an article on the extension 
of the effective range of the turboprop 
aircraft in the Sept. 29 issue (p. 30) 
airline referred to 
should Northwest 
Aviation Week regrets the error. 


was in error. The 


have read Airlines. 
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sonnel requirements. The Act calls for 
these on or before Jan. 1, 1960 

Under the provisions of the act, 
Quesada will be required to resign his 
commission as a licutenant general on 
the retired list of the regular Air Force 


before Nov. ] The take 


a step was Quesada’s own. Al 


decision to 
such 
though he has been the logical choic« 
for the post, he was 
Eisenhower or the 
aides to resign his commission 
On this point, the President 
‘Mr. Quesada’s resignation represents 
a sacrifice which I feel reflects his high 
sense of public duty.” He urged Con 
restore his and 


neve! asked by 


President close 


said, 


gress to commission 

added 
“The fact that a man of Mr 
sada’s qualifications is obliged to resign 
his retired status in the regular Air 
Force to comply with the letter of the 
law so he can again his country 
] 


does not, in my opinion, seem logical 


Oue 


serve 


or desirable.” 


U.S. Sponsors 
Vortac Symposium 


Washington—Representatives of 3 
member nations of the International 
Civil Aviation Organization (ICAQ) at 
tended a four-day symposium and dem 
onstration of Vortac here and at Indi 
anapolis last week. The symposium was 
sponsored by the U.S. government 

Purpose of the meeting was to better 
acquaint aviation authorities from 
ICAO nations with the characteristics, 
operational use and advantages of Vor 
tac in preparation for the Februar 
ICAO meeting in Montreal where U.S 
will seek to have Vortac established as 
an international standard short-range 
navigation aid 

Vhe day before the U.S 
Britain’s Ministry of Transport 
Civil Aviation announced plans for a 
series of demonstration flights of its 
competing Decca system and the Dectra 
long-range navigation system in Europe 
and in North America 

In 1949, ICAO adopted VOR as an 
international standard for terminal area 
navigation, where traffic density and low 
visibility required. In 1951, ICAO 
adopted U. S.-developed civil distanc« 
measuring equipment (DME) as a rec 
ommended practice, where such an aid 
was required by traffic densities. With 
the subsequent U. S. switch from civil 
DMI to ‘Tacan-compatible DMI 
DMET), a corresponding change in 
ICAO standards is required. In add 
tion, the U. S. seeks to obtain ICAO 


symposium, 
and 


idoption of Vortac as a standard en 
route navigation aid as well as for ter 
minal Britain 
Decca low-frequency hyperbolic navig 
tion system earlier lost out to VOR 
DME, is expected to urge ICAO to 
ject Vortac in favor of Decca 

Civil \eronauti Administrat 
James T. Pyle summed up highlights of 
the U. S. position for Vorta 
sentation before the symposium 
e Present ICAO Standard VOR alread 
Existing ICAO 1 
gional plans and domestic plans of mem 
installati 

including 

Approx 
alread ar 


arca use whose owl 


in his pr 


is in widespread use 


ber nations already call for 
of more than 1,700 VORs 
600 that are outside the U.S 
mately half of these 
installed and in us¢ 
e Combination of VOR 
Vortac) can provide precise 
track guidance uninterrupted by m« 
iffect i 


} 
tion at low frequer 


tahions 


and DME 
onvenicnt 


reference t 


teorological 
Dec I wh SC opel 
cies make it more 
pheric disturbance than Vortac 
operates at very high frequencies 

e Flexibility of Vortac system mea 
that a nation can use VORs 
add the DMET facility onlv if an 
where it has trafic densities or trafh 


problems that can utilize th 


7 
su ceptibk to atmo 


whicl 


needa t 


control 
added benefits of the 
Pvle said he is « 


listance measuring 


ynfident that 


capability 
1] 


the U.S 


anv other nation to in 


“does not and will not expect 


bevond those required 
nation’s self-assumed 
navigation servic 

; that +} 
of V 


installation, 


nish ai 
Pyle 
mately 


pointed ou 
200 mi. rang 
its single-site 

nations 
navigafhion 
mains under the control of each count 
which has the responsibility for furnish 
ing the air navigation service In con 
trast, Decca stablishment of 


a chain of stations that serve a consid 


suited to smaller 


means that the system re 


requires ¢ 


erably greater area, which makes it m 
dificult for nations 
tailor service 

Ihe CAA 
U.S 


with the substitution 


; 


individual user 
to their own 
Admiunistrat 
recommends adoption orta 
f DMET for th 
original civil distance measuring equip 
ment of the protec 
date bevond the existing date of Jan. | 
1966, which now applies only to VOR 
David D. Thomas, director CAA 
Office of Air Trafic Co 
up the for a singk 


navigation 


with extension t 


} 


need 
standard 
The alternative t ati 
the present ICAO Standard of 
Pyle said, is to discard « t 
in service and planned, ad 
standard, then go thi | 
' 


planning and imp 
} 
superimpose mother 


in additional st 
ng VOR system 








maser of THE AGH MACH SL... 


AERONCA STAINLESS STEEL 
HONEYCOMB STRUCTURES 


SONIC FATIGUE TESTS prove ability of Aeronca brazed 
honeycomb to withstand high acoustic energy levels. 


HIGH FREQUENCY VIBRATION TESTS prove resistance 
of Aeronca structures to sustained G loads. 








Expansion of our operations has created openings 
for additional senior engineers. Write to Mr. L. C. 
Wolfe, Chief Engineer. 











TYPICAL SPECIFICATIONS FOR AERONCA STRUCTURES 
( Continuous Temperature: 1000+° F. 

(& Acoustic Shock: 160 decibels. 

(F Vibration: 15 G's at 2000 cycles/sec. 


i Extreme resistance to corrosion. 











New concepts in air weapon systems... both manned 
and missile ... generate critical stress factors that ex- 
ceed the limitations of conventional structures. New 
concepts in structures, therefore, are a fundamental 


need to advance air weapon technology. 


Stainless steel brazed honeycomb structures produced 
by Aeronca are meeting many of the “impossible” 
specifications inherent in High Mach _ performance. 
This is no mere coincidence. Aeronca has pioneered in 
developing high-temperature honeycomb fabrications. 
As a result, we are one of very few companies capable of 


producing these specialized structures in quantity. 


Write today for details. Formal letterhead inquiries will 


receive immediate attention. 


onc za 


aeronca manufacturing corporation 
Germantown Road . Middletown, Ohio 





SHORTLINES 





> Iberia, Air Lines of Spain, reports that 
it will conduct a “Spring Pilgrimage” 
for adults to Europe next year in con 
junction with Air France and connect 
ing carriers. The pilgrimage will leave 
New York on May 20, return on June 
28. Cost is $1,168. Director of the 
pilgrimage is Father Sebastian, OFM, 
Cap., director of the Adult Education 
Department of the Catholic University 
of America in Washington, D. C 


> North American Van Lines has been 
approved by International Air Transport 
Assn. for membership. ‘The company, 
major U.S. furniture mover, may now 
be appointed cargo sales agents by mem 
ber airlines. In this capacity, the com 
pany takes a customer's shipment to a 
port of embarkation to be flown to the 
point of debarkation, North American, 
which handled some 200,000 Ib. of 
household goods in Europe during July 
and August, has agency agreements with 
Seaboard & Western Airlines, Pan 
American World Airwavs, Aerovias Sud 
Americana and United Air Lines 


> Northeast Airlines’ recent first Vickers 
Viscount flight from New York to 
Boston carried a maximum load of 44 
passengers. When the full fleet of Vis 
counts is delivered by Dec. 1, the air- 
line expects to have 1,000 seats a day in 
high frequency service between Boston, 


New York and Washington 


> Northwest Airlines reports an August 
operating revenue figure of over $10 
million, highest in the carrier’s history 
Against an operating expensc¢ of $8, 
092,178 the airline showed a net in 
come for the month of $1,119,942 


> San Francisco International Airport 
reports August, 1958, airline arrivals 
ind departures of 11,429, up 1.9 


> Seaboard & Western Airlines’ trans 
tlantic freight trafhe for August 


lr 
totaled 1.111.000 ton miles for a 42.5 


increase over August, 1957 


> United Air Lines is offering, for the 
second season, ticket reservations services 
for home games of 11 of the 12 Na 
tional Football League clubs. Coupons 
for reserved box or grandstand seats may 
be purchased at any United ticket office 
and then exchanged for an admission 
ticket at the stadium’s “will call” office 
at game time. Football clubs involved 
in the ticket service are Washington, 
San Francisco, Pittsburgh, Philadelphia, 
New York (Giants), Los Angeles, Green 
Bav, Cleveland, Chicago (Cardinals), 
Chicago (Browns) and Baltimore 
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AIRLINE OBSERVER 


> Watch for Swissair announcement this week of the purchase of five Con 
vair 880 series Model 3125 jet transports, with an option for five more 


> Civil Acronautics Board has turned down a second petition of the Air 
I'ransport Assn. asking that the domestic carriers be allowed to get together 
to discuss fare discounts. The Board, however, was sharply split in the 
decision, with Chan Gurney dissenting, G. Joseph Minetti concurring and 
dissenting and Louis J. Hector filing a separate concurrence. The Board, 
in its decision, did give the airlines permission to hold discussions on the 
rounding-off of fares to even dollar amounts. 


© Domestic airlines battle to stop the granting of U.S 
foreign flag carriers is being undermined by still another 
Meetings held last week between the Dallas Chamber 
Air France and Lufthansa tvpify latest drive by 

on global airwavs and are reminiscent of Houst 

get direct European service via KLM. Dallas 

lrench and German airline officials in Europe 

ind the possibility of putting the city on 

explored. The move is expected to strengthen the Frencl 
touchy bilateral situation 


> Pan American World Airways inauguration of Boeing 707 jet transport 
service this month will come as a surprise to the average Russian citizen. 
Soviet newspapers and aviation publications have almost completely ignored 
the new U.S. turbojet and turboprop transports. Russian propaganda line 
has been that “the Americans plan to introduce jef passenger service no 
earlier than 1959.” 


> Bankers close to the airline financial problem admit 
mistic about future earnings. Howe thev take 
general financial prospects for the airlines As 
operating cash flow has held up and, while not mucl 
the shareholder, it appears that th venue will b 


and insurance company loans for jet ¢ 


4 


> Braniff Airways was the only domestic trunkline to report a load factor 
increase on coach service during August over the same month of last vear. 
And it was one of the only two trunkline carriers to cut back rather than 
increase coach available seat miles during the month. Only two airlines— 
American and Trans World Airlines—reported a first-class load factor 
increase in August. They were two of six trunklines to decrease first-class 
available seat miles. 


© United Arab Republic aviation officials are expressing unrestrained admira 
tion for Russian jet transports despite their imitial decision not to buy Soviet 
equipment. During a recent Moscow visit, where he signed an agreement 
for direct USSR-UAR airline service, Egyptian Air Marshal M. Sidki Mah 
l'u-104’s excellent performance has classifies 


moud declared that th« 
it as the best in the world among its contemporaries.”” United Arab Republi 
is expected to make a more sober appraisal of the Tu-104's operating chara 

teristics after Aeroflot, the Soviet-owned airline, begins Moscow-Cairo service 


later this month. 


> Watch for a bid by the Spanish government for an expansion of Iberia 
Air Lines routes in the U.S. after it completes its re-equipment program 
which includes two Douglas DC-8s scheduled for delivery in 1960. To 
strengthen its position in bilateral talks, Spain will shelve Pan American's 
route through Madrid until then as a bargaining tool. 

> Trans-Texas Airways, in a move to combat its biggest con petitor—the 
private automobile—is offering free rent-a-car service for one dav to passengers 
using TTA’s service. Promotion, which is directed at non-fivers, has been 
successful in developing new traffic on the airline's routes which are served 
with an average stage length of only 79 mi 














Another good reason gourmets say: 


The BEST WAY is by TWA 
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Dave Chasen, noted Beverly Hills restaurateur, approves a great entree. 





Sirloin of beef...broiled to your order in flight! 


Your Ambassador flight hums toward the evening sun. Dinner is served—a celebrated 
event on TWA. You begin with cocktails, you conclude with coffee, a choice of liqueurs, and 
a satisfied sigh. But the high point, an airline innovation by TWA chefs and Dave Chasen, 
is a culinary masterwork—a tender cut of prime sirloin of beef broiled in flight to individual 
taste. All this, of course, part of a most pleasant and rewarding trip by TWA Ambassador. 


FLY THE FINEST... FLY f WA TRANS WORLD AIRLINES 
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Airlines Face Tough Test in Market 


By William H. Gregory 


New York—Brokers are showing re- 
newed interest in airline stocks as jet 
operations approach, but the enthusi- 
asm of the financial community and 
mvestors still appears to be far short of 
that necessarv if the airlines are to at- 
tract the capital they need on satisfac- 
tory terms 

Several investment firms have brought 
out cautiously favorable analyses and 
others have made simple “buy” rec 
ommendations on airlines as a group or 
individually But when questioned, 
brokers will admit they are not ram 
pantly bullish and that there is resist- 
ance from the buying public. 

Unless overcome by notably 
proved earnings, this means the airlines 
will be faced by excessive costs or pet 
haps will be unable to raise capital at 
all should they go into the public mar- 
ket later on for debt or equity funds. 

Airlines so far have been fairly suc- 
cessful in avoiding this step, but many 
investment houses assume equity f- 
nancing on a large scale will be neces- 
sary for jet equipment. John H. Lewis 
& Co., for example, feels United Air 
Lines mav well sell two million more 
common shares over the next five vears 
to bring its total capitalization to 5,- 
568,389 shares 

Airlines thus are facing a critical test 
for future financing. Investors are aware 
of the earning potential embodied in 
the switch to jets. But the airlines must 
turn this potential into reality or face 
a psychological reaction by investors 
that can tend to stigmatize an industry 
as sick even though eventual perform 
ance by individuals belies this. 

Che attitude of the financial 
munity could be summed up as a re 
cent best seller title, parodized: “The 
Three Faces of Wall Street.” 

e Privately the informed analysts 
seem profoundly bearish. Airline oper 
profit margins, liquidity, net 
income all show long term declines 
Although there often are exceptions, 
trends more than figures per se are 
regarded as ominous portents by finan- 
ciers The fatal culminations are too 
frequent to be ignored 

e Paradoxically, the best informed 
houses are at least recommending pur 
chase of airline stocks and are even 
buving on their own accounts. Some 
have a negative attitude: that the mar- 
ket was so bad things were bound to 
get better. Others see hopeful poten- 
tials airlines enter a new era. 


im- 


com- 


best 


ting 


is the 
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e End result of these two forces pro 
duces a montage that says despite some 
severe problems airlines are getting the 
benefit of the doubt. But there is much 
variance of opinion. 

One reason for this apparent contra 
diction is that airline stocks reached 
historic lows last November—a_ level 
where declines have halted before and 
recovered. The standard used is share 
price as a percentage of book value, 
with the low point at 60%. One analyst 
caustically points out this measurement 
is useful where earnings are not existent 
and the outlook is uncertain 

In stock exchange parlance, prices 
have turned a corner and are on the 
way back up. While analysts recog- 
nize that airline stocks were probably 
not underpriced statistically at their 
low levels, they feel they are likely to 
follow at least a cyclical pattern which 
will give them a perhaps arbitrarily con 
ceived higher value. 

Prices indeed have followed such a 


trend this summer, initially at least 
propelled by the interim fare increas« 
Even though analysts may be well awar« 


of the somber realities, the investment 
houses must take full note of the r 
sponse of the market that today « 

pecially 1S showing remarkable ten 
dencies to anticipate now the good 


times expected tomorrow 

In pointing out the drawbacks t 
investment in airlines, investment men 
cite these problems most frequently 
¢ Airlines have been a growth industr 
but not a net industry. A study by E. I 
Hutton & Co. points out: “Little of 
the tremendous revenue growth of past 
vears has found its way down to share 
holders in the form of earnings an 
dividends 
e Increasing costs. There is no 
ment that this trend is likely to be re 
versed. 
e Management doubts. Managements 
did not get unanimous criticism, but th 
point was raised in some instances. Onc 


sent 





Total Revenues 
(S$ millions) 


1957 $1,419 
1956 1,263 
1955 1,133 
1954 978 
1953 g79 
1952 768 
1951 658 
1950 524 
1949 460 
1948 413 
1947 352 


1957 
ae ee 12.8% 
Braniff ..... setec 17.0 
Capital vbtwede 11.1 
CRD ess entces. 10.4 
SE “Soa Vis See bss 16.3 
See oi sae Ue ce) 15.0 
ee ee 21.1 
Novthenst o.oo ccesece cs 17.2 
eset s0s ccnbescvecehat 
Tt cosacaanseess San 
SIEGE Gi cos FO cba c¥s%s 14.0 
MOND ockcinen 18.3 


*Years ending June 30. 





Pre-tax operating profit, before depreciation expense, as % 


Domestic Revenues vs. Net Income 


Net Net as 
Income % of 
(S$ _ millions) Revenues 

$27 1.9% 
58 4.6 
63 5.6 
51 5.2 
45 5.4 
54 7.0 
43 6.5 


> 


13 
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Cash Operating Profit Margin’ 


1951 Change 
26.9% —14.1% 
14.2 2.8 
15.8 . 
14.6 4.2 
21.2 4.9 
25.8 10.8 
24.6 3.5 
13.1 30.3 
15.5 3.0 
21.1 12.9 
23.0 9.6 
21.7 3.4 


of operating revenues. 
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Mode! E6440-1 exemplifies Airborne capabilities in the design and development of large 
special motors. Inset shows application on Waiter Kidde & Company lightweight com 
pressor package (2.4 scfm, 3000 psi) used for auxiliary pneumatic power on jet tanker. 


AIRBORNE CAN HELP YOU WITH 
LARGE SPECIAL-DESIGN MOTORS 


Airborne can design and develop almost 
any type of large special motor you need 
and supply it in any quantity you re- 
quire. Evidence of this capability is 
found not only in current projects, but 
also in the many different motors de- 
veloped over the years for use on our 
own actuators and _ electromechanical 
systems. 

Typical of the large special motors de- 
signed and produced by Airborne is the 
one above developed for Walter Kidde 
& Company to power one of its out- 
standing lightweight compressor pack- 














ages. Special features include magnesium 
castings for weight modified 
high-temperature insulation and lubri 


savings 


cants; and a special thermal overload 
protector (Type C protection) to pre- 
vent winding damage at temperatures 
above 400°F. 


Whatever your particular requirements 
in large special-design motors, it will 
pay you to consult Airborne. Chances 
are we can solve your problem in good 
time and at reasonable cost. Write, phone 
or wire tor more information 


See us at the Aircraft Electrical Society Show in Los Angeles 


ROTORAC® - 


LINEATOR® -e« 


TRIM TROL® -« 


ROTORETTE® -« 





AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 


Represented in Canada by 
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WINNETT BOYD LIMITED + 745 Mt 


ANGI 


Photo courtesy Walter Kidde & Company, !n 


GENERAL ENGINEERING DATA 


Airborne Specia! Design 
Motor £E6440-1 
1. 115/200 v a-c, 400 cycle, 3 phase 
(conforming to MIL-M-7969A) 
2. Rated 1.7 hp at 10,900 rpm— 
0 in-Ib full load torque; 25 in-ib 
starting torque 
3. Duty cycie: 30 min. on at full 
toad/30 min. off 
4. Ambient temperature 
65 to +165°F 


5. Altitude: to 50,000 ft 





6. Weight: 8.8 ib 


gear® ROTOLOK 


NEW 
CATALOG 
SAM-S8 





Describes Airborne specia! 
actuators and motors. Write 
for a copy today 


Pieasant Rd Toronto 12, Ont. 























Airline Earnings Estimat 
Estimated Future Earnings per Share Rate of Return Based on 
1957 Earnings Effect of Fare Earned on 1957 (net worth plus long term debt as base) 10% of 1957 Gross Revenves 
Airline per Share Increase Capitalization 
pe Share Rate of Return Earnings 
8% 12% (000 omitted) Per Share 
American $1 08 $1.11 5.2% $1 82 $3.11 $30,595 $3 97 
Braniff 59 68 3.5% 1.23 2.10 6,288 2.13 
Capitol 2 62 3.58 (def.) 2.3) 3.92 9,440 3.77 
Continental 13 1.08 0.3% 2,327 3.11 
Delta 83 2.50 41% 3.04 5.13 
Eastern 2.35 2.95 5.3% 3.92 6 67 26, 247 8 98 
National 3 00 1. 56 6 9% 5,682 5 44 
Northeast 2 45 40 (def.) 64 13% 1,589 89 
North west 141 1.50 4.5% 2.23 3.79 8,343 6 21 
Pan American 86 4 0% 3.18 5 37 31, 267 5 03 
TWA 4) 84 (def.) 2 06 3.42 26, 366 3.95 
United 1 41 2.32 3 8% 3 66 6 20 28,194 814 
Western 2 00 170 6 5% 1 97 3 36 4,221 2 58 
This table, based largely on data in an E. F. Hutton Co. study, is an effort to estimate the effect of various factors on airline earnings. The 
figures cre theoretical approximations and should not be used literally. Figures are based on latest annual reports of airlines. Future 
earnings estimates are based on capita! structure at the end of the last fiscal year plus new net equipment commitments assuming 45 
debt with interest at 5% and 55% equity with additional stock sold at 1953-57 average price. 





ker condemned airline managements 
for failing to combat msing costs. An 
nalvst commented that the airlines 
cing a regulated industry, had 

w in finding fnends in Congress 
he have shown signs 


iting mistakes of rail 


been 
In 
ae 


said, the 


rcp the the 


} 


e Civil Aeronautics Board policies. Pri 
tely, tl > financial community is criti 
cal of the Board, especially for what it 


feels may be unsound indiscriminat« 
route awards. One of the milder com 
ments was from a banker who gave 


credit to the Board in other fields but 
called it profoundly uninformed and un 
realistic in financial affairs 

® Financing problems for new cquip 
ment. Present cash and working capital 
n an industry basis is just about satrs 


factory for current needs, the Hutton 
port points out, but some airlines are 
deficient in capital even now. Further 
ore, the report says, resale value of 


piston planes looks bleak in the future 
vet the CAB estimates book profit on 
the sale of used equipment for inclu 
in estimated earnings for setting 

tes to produce a predetermined rate 
of return on invested capital 


sion 
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e Buyers got burned when the market 
turned sour last vear and the memor 
still fresh 

Of these reasons, the role of the CAB 


produced the most consistent reaction 
to questions from Aviarion WEEK 
l'vpical of the irntants to the invest 


ment people has been the refusal on tw 
occasions of CAB Chairman James R 
Durfee to speak to the New York So 

etv of Security Analvsts. Sin 


encot it these 


pointed 


questions arc iraged meet 
' 
ngs, the analysts have assumed—righth 


that CAB does not want its 


r wrongl\ 


financial policies questioned for th 
record 

One analvst closely concerned with 
aviation matters desenbed a response 


he finds more and more frequent when 
tries to tell the airline to the 
investment managers—either in his own 
others 
who 


he story 
the protes 
for 
moneys 
the like 
sure | know 
analvst 
not 


firm or These are 
large 


in 


sionals responsibk 
amounts of other people's 
trusts, pension funds and 
“Thev tell me thev are 
what I'm talking about,” the 
said, “but that they simph 
to a regulated 


are 


will 


commit themselves in 


dustry 


sin the 

itted to p g < t 
vith equanin t" t t exp 
vhat th manage that 
won t commit their funds t } 
trv with this kind of regulation 

Onc private rept c 
Cal contained t part 
wainst the CAB that appears to refi 
the general attitu f the fh 

mmunity 
© Indiscriminat« route awards 
1956-57, the B warded new 
320 cits pairs As result, prot 
1956-57 began |t sapm 

New utes h t ed purch 
new airplanes, new advertising 
paigns, new ticket counters, new pers 
el and elaborate pI tional sch 
to lure passengers. Instead of sti 
ng trafh< the results have % 
critical fall in load factors. Rather tl! 
strengthening th« t! 
professed aim of the CAB, the 
has been to acpr»ress ish ypc it 
proht margins of tually all lines 
especially of the f na dom 
trunklines—American, United TWA 
und Eastern 
e Unrealistic accounting stan 
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Specialized Gearing-Engineerin 





Solved 


Precision gearbox assembly designed and produced in quantity by Sundstrand 
Aviation. 


Complete facilities for precision gear 
and gearbox production 


When space, weight, and performance characteristics of gears and 
gearboxes are critical—or when designs are complex and difficult to 
manufacture—Sundstrand Aviation gearing-engineering and produc- 
tion capabilities are of particular significance 


Highly stressed gear trains for aircraft constant speed drives... 


gears ... gearboxes . . . servomechanisms and controls . . . two-speed 


gearboxes with governors . . . special bearings and parts are typical 


of the production at Sundstrand Aviation. 


Facilities for gear generating and grinding, machining, tooling 
and gaging, heat treating, engineering, materials evaluation, testing 


and research are new, modern, and extensive. 


Complete information is contained in a booklet, ‘“Sundstrand 
Aviation, a Source for Quality Aircraft Gears and Gearboxes 
Send for your copy without obligation — use the convenient 


coupon. 


SEND FOR DESCRIPTIVE BOOKLET 


TH) SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company 


Rockford, Mlinois 
Sundstrand-Denver, Denver, Colorado * Western District Office: Hawthorne, California 
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These Design Problems 


Integral bearing races, on innovation of Sundstrond 
Aviation georing-engineering, overcome space-weight prob 
lem in this motor wobbler by eliminating bulk of a standard 
bearing 


Housing rigidity and strength maintained while achiev- 
ing weight reduction in this Sundstrand gearing-engineering 
design 


600° F oil-in and 
800° F ambient re- 
quirement met by high- 
temperature research 
on lubricants, seals, and 
Sundstrond 
Aviation environmental 
lab 


metals at 
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Sundstrand Aviation 

2421 Eleventh Street, Rockford, Ilinois 

Please send booklet on your gearing facilities and capa- 
bilities. 


Nome 





Title 
Cc y 


Pp 











Street Address_— 


City 
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torced by the Civil Aeronautics Board 
depreciation schedules have 
inflated airline operating profits 

Full extent of competitive expenses 
concealed by reclassification of account 
ing titles 

Current ratios (current assets to cur 
rent liabilities, a good balance sheet 
tule of thumb for financial condition) 
ind working capital written up by CAB 
specifying that certain fixed assets be 
included in currents 

Summarizing the regulatory situation, 
the report asserts: the industry has “all 
the disadvantages of a closely regulated 
public utility without the advantage of 
monopoly or substantially guaranteed 
return on capital; and having all the 
positive problems of intensely cutthroat 
competition without the opportunity 
to make substantial profits for taking 
successful gambles.” 

This report strongly criticizes airline 
management, not for failing to halt 
increasing costs, but for literally asking 


Lower 


assets 


for me intense competition it has. 
Managements refuse no new route 


awards, the study points out, but seem 
to take a perverse pride in the numer 
ous applications they have before CAB 
for still more route awards. 

It gives credit to both CAB and 
management for solving these problems 
with considerable dexteritvy—problems, 
however, each helped to create 
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Forged or Bar Stock Shells 
Resilient Inserts 


GATT Tie = SCINTILLA DIVISION of 


SIDNEY, N.Y 


Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N. ¥, 
Canadion Affiliate: Aviation Electric, Ltd., 200 Lavrentien Bivd., Montreal 9, Quebec 


195° 
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MINIATURE 
ELECTRICAL CONNECTORS 


Accommodate 3 times as many circuits 
as comparable AN arrangements 


5-Key Polarization on PT Series @ Closed Entry Sockets 
AN Mounting Dimensions Moisture resistant 
Lightweight, Compact Vibration resistant 


Heavily Gold-plated Contacts 
Quick Disconnect, Either Series 


The recent Cherington report (AW 
Aug. 11, p. 25) detailing the financial 
problems of the airlines is regarded in 
Wall Street as a masterpiece of diplo 
macy in that—on 
clearly points out to Congress that the 
blame with the Civil Aeronau 
tics Board vet nowhere levels anv overt 
criticism at the Board 

Probably some of the renewed inter 
est bv brokers in airlines ts a result of 
this report, it being interpreted as a 
sign of more favorable government atti 
tude toward the carriers 


close analvsis—it 


rested 


Fare Increase Foreseen 


Wall Street primarily is betting on 
a fare increase, perhaps another interim 
increase, and/or a more favorable rate 
of return policy by the CAB rather 
than anv immediate benefit from intro 
duction of jet equipment. As the E. I 
Hutton study comments: “Whether the 
vaunted economies of jet operation in 
the forthcoming period will offset the 
continued rise of wages and purchased 
materials is questionable in the light 
of past experience with equipment tran 
sitions. But the immediate prospect 
is for fare increases that will more than 
offset the intermediate gain in costs.” 

Another study, from Hemphill, 


Noves & Co., explains its attitude in 
favoring airline stocks that, 
be stated 


“it should 


that airline stocks are def 








niteiv not 


thev shoul 
Over a period of tum 
Reasons advanced for 


for widow phan but 
1 sho 


v very real appreciation 
this belief b 
Various sources 

e Large senior debt outstanding and 
characteristic low operating profit mai 


gins exert extreme leverage to thes 
stocks. That is, small changes in profit 


profound effect on 
factor in th 


margin can have 
per share earnings, a ke 


market's estimate of the worth of a 
stock 

@ Belief that the industry is here to 
stav, that it is essential to the domesti 
economy, and defense effort, coupled 


with the potential safeguard of a return 
to subsidy in event of financial emet 
genc\ 
© Long term benefit in economies and 
trafic building from jet equipment, 
though not discounting the short term 
problems involved 
@ Resumed growth by the industrn 
though with sensitivity t 
cvclical influences such as the 
Confidence remains that th 
airlines have vet to their full 
market potential 

Projections of future earnings present 
element 


incre ised 
current 
recession 
realize 


contradictory 
hand the 


1 somewhat 


While on onc investment 
men lav great stress on the value of 
fare increases, on the other they point 


out that even increased fares may not 
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Well done, Nautilus...well done, Skate 


We were proud to be aboard for your historic voyages through the uncharted waters 
beneath the Polar ice...proud that our Inertial Navigation System helped to make 
them possible. This system was the outcome of our 12 years of research and develop- 
ment in inertial navigation for the Air Force. ‘The results of your superb seamanship 
) are helping us to advance the art to even higher standards of precision. We are now 
building the extremely accurate and reliable systems for the first of the Navy’s new 
generation of atom-powered submarines that will be armed with the Polaris missile. 


SERVING THE NATION’S INTEREST FIRST Autonetics 4) 


Downey, California ® A Division of North American Aviation, Inc. 








increase the rate of return on an invest 
ment base because of the rise in the in- 
vestment base with purchase of jet 
equipment. 

Also, it is generally passed over that 
the airlines must actually earn any al- 
lowed rate of return increase. The ques 
tion of whether greatly increased fares 
might reduce trafic seems to be ignored 
unless there is a tacit understanding a 
return to subsidy would, in fact, provide 
the higher return. 

It is generally understood that the 
CAB is thinking in terms of a 10° 
rate of return as satisfactory for trunk 
lines. But there is disagreement on how 
it should be figured. The CAB wants 
to use net worth plus long term debt 
as a base; airlines generally favor rate of 
return as a percentage of gross revenues. 

Ihis provides some interesting com- 
parisons. As computed in the Hutton 
report, American Airlines earned a 5.2% 
rate of return in 1957 on its net worth 
plus long term debt. Per share earnings 
for the same vear were $1.08. By taking 
capital structure at the end of 1957 and 
adding new cquipment commitments 
(assuming 45% debt with interest at 
5% and 55% equity with added stock 
sold at 1953-57 average price) the Hut 
ton report projects earnings per share 
of $1.82 on an 8% rate of return basis 
and $3.11 at a 12% return. 

The report advised treating such pro 
jections with extreme caution because 
of the imponderables involved. One 
that already has further complicated 
the picture is the effect of American's 
leasing program which might affect 
American’s projected investment base 


AMC Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 


by the Air Material Command: 

Luria Engineering Co. Divisiern, Luria 
Steel and Trading Corp., New York, main 
tenance dock, type MB-3A (erected) ; main 
tenance dock, type MB-3A modified 
(erected), reproducible “as bullt fabrica- 
tion, erection and/or assembly drawings 
(PR PM-8-X-5619 and -5648), $668,384 

The Four Wheel Drive Aute Ce., Clinton 
ville, Wis., type MM-1 multi-purpose truck 
§ ton, &§ x 8 ft., prime mover for the TM-76A 
missile system, spare parts and supporting 
data, revisions. maintenance data and engi 
neering data, (PR PH-8-01A-7531 and 
amendment no. 1), $919,525 

Semicond, tor Division, Radio Corpora 
tion of America, Somerville, N. J., develop 
ment of high temperature, semiconductor 
devices, (PR PB-8-MMP-17178), $100,000 

Luria Engineering Co. Division, Luria 
Steel and Trading Corp., New York, main 
tenance dock, superstructure type SHU-1/F 
MR-SACW). (PR PM-8-X-5586, 5590, 5602 

24), $1,578,750 

Semicenducter Division, Radio Corpora 

ym of America, Somerville, N. J produc 
tion refinement of four (4) types of sem 
eonductor devices, (transistors and diodes) 

vr engine controls for missiles, space v« 
hicles, et« (PR PB-8-MMP-6205), $400 
000 

The Edward F. Taylor Co., Denver, Colo 
rotary snow blast model no. 442-5048-13840 
spare parts and data for service test of 
airfield runway snow removal equipment 
(PR MP-8-40B-20980), $46,264 

Wilding Picture Productions, Ine., ()h 
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for Hi-Strength 

et Hi-Temperature 
the Cherry 

"600” Rivet 


*Patents issued ond pending 


To meet the design require- stainless steel blind rivet. 
ments imposed by extremely Data on the strength capabil- 
high-speed aircraft and mis- __ ities of the “600” rivet is avail- 
siles, the Cherry Rivet research able from Townsend Company, 
and development department Cherry Rivet Division, P.O. Box 
has introduced the “600”. A286  2157-N,Santa Ana, California. 


CHERRY RIVET DIVISION 
2 ews 


‘Townsend Company 


in Canada: Pormenter & Bulloch Manufacturing Compony, Limited, Gananoque, Ontorio 











LMEE’S GENDARME 





One or many, in clouds or clutter . . . nothing wil! elude 
GENDARME, LMEE’s new *Airborne Early Warning and Con- cess 
trol radar. New AMTI (Airborne Moving Target Indication) — 


and Pulse Compression techniques sharply curtail sea 


clutter, improve target detection. New “‘built-in” height 

finding provides a truly 3-D search system. New data G E N E & A L 96) E LE C T e | C 
processing methods insure completely automatic opera- 

tion. For further news on LMEE’s detection developments LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
write for brochure: “Airborne Detection .. . in Search of FRENCH ROAD, UTICA, NEW YORK 


Time,” Dept. 7F. 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 
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Cn SS SENSATIONAL NEW FLEXIBILITY 
So A aR ONE mopei THREE MODES 





Pp s Ber Ind se whe 
on for Col PR 00-8030 A DIFFERENTIAL & ISOLATED 17 GROUNDED 
Cosmos Industries, Ine t 1< 
\ Cc 4 ‘ARN-6, for T \ 
: PR SM-16A-8 
\ t PE-8-16A is MD-8-1L6A 
M D-8-16A-2068 $64.77 
Lanited States Gauge Division, Ame at 
t Meta Ir Sellersville Pa 
hyvdrau pressure tym MS 
! 0B, H-13A, H-37A 
{. PE-8S-05G-3634 $25.98 
Westinghouse Electric Corp... Dayto 
ns mers and n ntir racks fi 
f the B-52 D/G aircraft, (PR 
PE-8-0 i9 an mendment 1 1) 
87.082 
Viewlex, Inc... Longe Island City, N. ¥ 
t ! ation kit for PH 22c and AP-9(1) 
projectors and ' nd support equipment 
(MIPR R58-12288-SC-24), $494,900 
Bendix Preducts Division, Bendix Avia 
rp Sout Bend Ind wheel as 
sembiy, main, for C-47 and C-117 aircraft 


R t &-038-179 $65.6 


Sperry-Phoenix Co. Division, Sperry EXTREMELY LOW DRIFT 


tand rp., Phoenix, Aris mponents for 


Gn aie ee WIDEBAND DC AMPLIFIER 


The General Tire and Rubber Ce., Akror 


«)) heel asse lies, outrigger 26 x 6. 
B-47 aircraf R 00-8-03B-1551) 
$69.8 
Bendix Preducts Division, Bendix Avia Write fer Bulletin Al 132.1 
n Corp Soutl Bend Ind main whee 
and brake assen es for F-106A and B air 
fe — = cae e228 021 COMPUTER ENGINEERING ASSOCIATES. INC 
PR PE-8-03B So) 536 on BEO RORTH HALSTEAD - PASADENA CALIFORNIA 


The General Tire and Rubber Co., Akror 


wheel assemblies se 18 x 4.4, for TRANSISTORIZED POWER SUPPLIES + DIRECT ANALOG COMPUTERS * ENGINEERING ANALYSES 





oO 
I and =F -10¢ alr ‘ PR 006-8-03B 
: $51,120 
Electronics Specialty Ce Los Angeles 
Calif selector antenna C-2193/A for 
F IB and KC-! sircraft, (PR PE-8 
16K $26 and -3492 $217,221 
Transce Preducts Inc.. Los Ang : 
Ca switching ur antenna SA-521/A 
F-101B and KC-135A aircraft, (PR PE 
8-16K-3426), $67 
G. Felsenthal & Sens, Inc Chicago, Il 
MB-4, X-l and R ymputers, plotters 
avigatiorn PR MA-S8-05A-44 
hae 4 $140.42 ~~ 
Heat Exchangers Ine G AZo li » 
erature ont mit photographi =A, 
processing, type B ind ground support ‘ . 
equipment, (PR MO-8-6740-1346), $48.40 “on. gave SPACE... 
Bell & Hewell Co C1} azo, Til develo; o—** 
pment and methods f large quantity and WEIGHT with - ~~ 


ceaiSiore eyed een mate iy hand Ay Wy HAYDON COMPANY'S: 


figur 






. " 


ng, (PR PB-7-MMP-6336), $266,934 
General Ceramics Corp., Keasbey, N. J 


ie te — 


Unique Line “<2... 



















a pment and manufacturing methods 
f i 1 of mir ed igh voltage 
sformer PR PB-8-MMP-60 
‘ sé s 
Text-Film Department, Mc' aiw-Hill Book 
Cc Ir New Yor sound release 
the ! entitled “Genera 
Speect (PR-PM-S-PI 661) $28,800 
Applied Science Laboratories, Inc., State RELIABLE SUB-MINIATURE ; 
‘ ge Pa exper nta yar arbor . g~ 
els bye sed it . e an ngine ¢ ’ GH! 
ule and ¢ TIME DELAY RELAYS ous 
sts 2s ermal sta s ; ‘ 
gs t? : a : phys P > - . 
sts dete ‘ suitability of the 
supersor " f PR PM-8-RD “a 
$154,93¢ 
General Precision Laberatories, Ine ; 
Pre n | pme Corp Pleasar ae 
‘ wee 
A} APN-S t ‘ 
4 I 6K i4 : 4 
V iewlex ine Long i City N \ sy .. = 
vi ume A W.HAYDON 
2 equi e A. Wek 
\ : §90264-SC-0 $246,250 3 4 
Laberatery fer Electronics, Ine Bostor Pal 222] DRTM ELM STREET. WATERBURY 20. CONNECTICUT 
a rm Design ond Menvtecture of Electro Mechanica! Timing Devices 
. I 
AN 4 \ } Te 
; -.8.16K : ’ 
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ICKER$S CONTINUING 
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BOEING 707 —Variable 
displacement pumps for utility 
system and flight controls, 
hydraulic motors for wing flap 
drive, constant speed motor 
for air compressor drive . . . 
all Vickers equipment 


Vickers Incorporated, the world’s largest manufacturer of oil hydraulic equipment, continues 
to supply lightweight, dependable hydraulic equipment for advanced aircraft applications. Since 


the introduction of the Vickers fixed and variable displacement axial piston pumps and motors 
for aircraft use in 1940, marking the beginning of the modern era in aircraft hydraulic system 
design, Vickers has consistently advanced the “state of the art:’” This extensive experience is 
reflected in the reliability of Vickers equipment which is installed on virtually every current U.S.., 
military and commercial airplane as well as several aircraft registered in more than forty countries. 


For further information, write for Brochure A-5200-ES.., 














LEADERSHIP 


5 


DOUGLAS DC-8 — Variable 
displacement pumps for utility 
systems and flight controls, 
hydraulic motors for horizontal 
stabilizer actuation, constant 
speed motor for air compressor 


drive .. . all Vickers equipment 


LOCKHEED ELECTRA — Oil 
cooled electric motor pumps for 
utility system and flight control, 
hydraulic motors for speed brake 
and wing flap drives, constant 
speed motor for air compressor 


drive all Vickers equipment 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division—Engineering, Sales and Service Offices: 
ADMINISTRATIVE end TORRANCE, CALIFORNIA 
ENGINEERING CENTER 3201 Lomite Bivd. + P.O. Box 2003 
Department 1462 + Detroit 32, Mich. 


Terrance, California 
Aero Hydraulics Division Destrict Sales and Service Of ices. 


Albertson, Long telond, N. Y., 882 Willis Ave. «+ Arlington, Texas, P. O. Box 213 

Seutie 4 Wadiingten 450 Wb ane Seen s * Washington 5, D.C. 624-7 Wyott Bidg 

Additional Service fecilities at: Miami Springs, Florida, 641 De Soto Drive 

TELEGRAMS : Vickers WUX Detroit « TELETYPE: “ROY” 1149 + CABLE: Videt 
OVERSEAS REPRESENTATIVE 

The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx, England 








THRUST chamber tubes are stacked on a torch weld jig in vertical position (left) and are held in place by an ordinary bicycle tire inner- 


tube. Tubes are tamped (center) for smooth fit. 


At right, tubes are brazed with silver solder and bands are welded. 


Flexibility Helps Build IRBM Engines 


THOR engine is in various stages of assembly at Rocketdyne’s Neosho plant production line. 


Chamber attached, engine gets final adjustments at final line position (below). 


By Craig Lewis 


Neosho, Mo.—Liguid fuel rocket en 
gines for Thor and Jupiter intermediate 
range ballistic missiles are produced here 
bv Rocketdyne Division of North Amer 
ican Aviation, Inc., in a flexible produc- 
tion operation geared to take advantage 
of the latest improvements im engine 
development 

Rocketdyne currently is delivering a 
late model Thor engine which inco1 
porates recent refinements dictated by 
held experience. The Jupiter engine 
which differs from the Thor power 
plant only in detail, currently is being 
phased into production at the Neosho 
plant 


Ordered Into Production 


The Thor missile and its powerplant 
were ordered into production by the 
Air Force long before either was proven 
in flight test. This meant the produc 
tion operation would have to be flexible 
enough to cope with the inevitabk 


improvements developed as testing pro 


gressed. Test programs and held ex 
perience will dictate some ‘engine 


modifications, and further research will 


develop others 

Rocketdyne, for example, is working 
on a simplific ition progran imed at 
replacing the Thor engine's present 60 
components with 15. All such changes 
must be incorporated in the production 
line 

Neosho production facility started im 
June. 1956, with the award of } 
tract while the Thor engine was 
under development by Rock« 
Canoga Park plant. First eng 
completed at Neosho in July 


"yt 


; 


since then it has move 
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MISSILE ENGINEERING 
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ENGINE is tested at Neosho rocket engine test stand. Doors in curtained area will be opened during firings for visual engine check, 
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Do you know about 
Gask-O-Seals? 











THIS 
Gask-O-Seal 
EXCEEDS 
HERMETIC 
SPECS! 


















Gosk-O-Seals often equal or exceed specification for 
hermetic sealing. The one shown here, for instance, has 






eight sealing points and is on one of our newest 






missiles. The leakage rote is less than the original 






hermetic seal specification called for which is about as 







perfect as any seol can be. 
Gosk-O-Seols are high and low pressure static seals 






which require NO groove machining to accommodate. 






A flat surface with only o 125 RMS surface finish is all 







you heve to provide to get positive sealing with a 
Gask-O-Seol. 
There are many other outstanding features about 







Gask-O-Seols: Limited orea for fluid attack, no loss of 






structural strength, rigid, eosy to install and replace, no 






tolerance build-up possible in seal cavity, etc. 
Why not find out about Gosk-O-Seals and the other 
seals of Parker Seal Company's “O-Seal Faomily”—by 







the mokers of Porker O-rings. 
























arker 
SEAL COMPANY 


: : CULVER CITY, ,CALIF.eCLEVELAND,12,Q0HI0 


4 A DIVISION OF Parker Hannifin CORPORATION 
A 
‘ 






(Formerly F. C. Wolfe Co. & Rubber Products Ow. of Parker Appliance Co.) 





TORCH WELD chamber jig is a steel form which is held to finer tolerances. 


After brazing 


and welding operations, the jig breaks down for easy removal from the completed chamber. 


production. This plant has developed 
strictly as a production facility, and 
Rocketdyne’s research and development 
work is still done in California 

Che engines are produced in a 205 
OU sq. ft. factory operated by Rocket 
dvne for the \long with the 
plant, the 200-acre 
tenced security area for production test 
fring, and 1,153 employees are at work 
fabricating and testing the rocket powe 


| OTCC 


company has a 


iants 

Manufact the Neosho 
plant is a standard lavout adaptable to 
nv kind of metal manufacturing. Plant 
Manager J. P. McNamara points out 
that the factory is flexible and 
can be changed to adjust to production 


uring area of 


basic 


ne modifications or changes in 


trates. It is also adaptable t 


pro 
cuction 
production of 
developed in the future 


Most of the production job is 


new engines which may 


done 


ng : 
igh i iii 


} 


ind 


tal 
areas, alti 


machining 


factory 


ill open 


isscTln 


umount of 

done in air conditioned < 

probably 
bl 


ited 
blv is 
ironment. Dust 
be added in the 


control will 
turbo pump 


ISscTnvoi\ 


irca 

Production cycle on the Thor engine 
egins with fabrication of its thrust 
chamber. The chamber employs a tu 
bular construction which gives it the 
benefits of light weight with regenera- 
tive cooling capability The eng 
RP-1 fuel flows up and down through 
nearly 300 tubes which make up the 
chamber wall before it passes into the 
injector and is mbined 
oxvgen the 
ing helps the thrust 
stand the temperatures of more 
5.0001 pe occur during burning 
it offers a slight gain 
heating the ‘he 

his tubular 


mine $ 


vith liquid 
This cool 


with 


inside chamber 


chambe 


in thrust 


THOR ENGINES are shipped in mobile trailer containers which are transported on high- 


way trucks. Containers also can be lifted 
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a Douglas C-124 Globemaster 


transport. 


Where dependability is vital 
RELIABILITY TESTING 
is @ must 


tioning of aomny lex sys- 

nputers and guk i mis- 
siles depend on HIGH REL [ABI LITY 
Inland offers complete reliability programs 
ranging through specification engineering 
vendor liaison, component performance 
data, reliability prediction and failu 

analysis. Included in our 
fourteen immenss 
grammed test chambers, each capable of 
handling tens of thousands of components 
with automated parameter readout sum 

mary key punch consoles. Thess 

most extensive component reliability 
oratories available to industry 


The proper fun 
tems such as cor 


capabiliti« 


automatically pr 


"PRE-TOOLED 
FILLER CAP” 


GUIDE 


simplifies 
design-procurement! 


It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicate Write for your 
guide today! 


SsPr~_EcCco 


; 


(Steel Products Engineering Co.) 
DIVISION OF KELSEY-HAYES COMPANY 
SPRINGFIELD, OHIO 








Now, a Honeywell 
Takeoff Monitor warns pilots 
in time to stop! 


REQUIRED PILOT REACTION PLUS 


LIFTOFF ' FT 1 TIM 
VELOCITY AIRCRAFT TRANSITION € 
| <= 


een ees —¥ 

LIFTOFF 
POINT SOO" 
BEYOND END 
THRUST LOSS OF RUNWAY 

; IF TAKEOFF IS 
IMMEDIATE YAK ATTEMPTED 
ABORT pene |e NORMAL LIFTOFF POINT 


THRUST =~ 
‘ng 
4 Se. BRAKING CURVES 


BRAKING REDUCED AS 
~ SAFE STOP IS ASSURED 


COMPUTED 
REFUSAL POINT 








8 





é 





3) 
— 
w” 
ae 
— 
— 
— 
— 
S 
°o 
a 
i 
? 





g 


N\ 


Developing air speed for take- RANRAIIA ACC. LAT” \ 

off depends on proper acceler- we = > Radeie 

ation. Honeywell's system 

uses acceleration as the correct ACTUAL ACC. AFTER THRUST LOSS : 

parameter for determining <r ae 

aircraft performance during MAX. BRAKING 

takeoff. Acceleration loss in- 

stantaneously indicates defi- . - ; 1\ 

cient performance, #00 46 2000S — 3000-s—(« 4000-—«S000-—C«dS0N-—«<a=70—“‘éOCD 
RUNWAY DISTANCE FEET END OF RUNWAY 





























acc.—Feet /sec.” 

















Now, for the first time, a pilot can receive a positive, auto- tion which tells the pilot whether normal or maximum 
matic signal which tells him if his takeoff is not progressing braking (which may damage the aircraft) is needed. 
normally. The no-go signal is generated only if there is This new concept will prevent most takeoff accidents. Ic 
enough remaining runway to bring the aircraft to a safe stop. will result in decreased aircraft down time and maintenance 
What's more, the pilot is free co devote full attention to costs due to full-brake stops. For the complete story on the 
takeoff procedure Honeywell Takeoff Monitor, write: Minneapolis-Honey- 

In addition, the Honeywell Takeoff Monitor gives supple- well Aero Division, Dept. AW-10-154, 2600 Ridgway Road, 
mentary “distance remaining to the refusal point’’ informa- Minneapolis 13, Minnesota. 


Honeywell 
[| Military Product Group 
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me rr elt tg 


WELDS and brazing on thrust chambers are 


checked by X-ray for proper penetration. 


the double wall type chamber first used 
in the German V-2 rocket motor. Tu 
bular approach was developed by North 
American for the Navaho booster and 
later applied to the Thor, Jupiter and 
\tlas engines. When the switch was 
made in 1954, North American eng)- 
neers found tubular construction cut 
the weight of a thrust chamber in half 

Ihe thrust chamber starts out as a 
collection of straight, round nickel tubes 
0.45 in. in diameter. They are bent 
slightly and put in a tube press which 
changes them to a rectangular shapc 
ind gives them a slightly different di 
mension at each point along their 
length 


Pressure Formed Tubes 


When the tubes have been pressure 
formed, inspected and degreased, nearly 
300 of them are placed on a torch weld 
jig which forms the internal shape of 
the thrust chamber. The tubes are in 
spected to make sure there is no more 
than a 0.003 in. gap between them, 
then thev are held in place with steel 
bands which varv in thickness and are 
one to six inches wide. The bands are 
spaced apart on the lower part of the 
chamber, but they form a solid jacket 
around the chamber throat where pres 
sure is highest 

The tubes are brazed with silver 
solder, and the reinforcing steel. bands 
ue welded. A collar welded around the 
neck of the chamber forms an attach 
ment point for gimballing gear. It then 
goes to a gap lathe and radial drill press 
to prepare it for installation of the in- 
jector plate. 

At the same time, Rocketdyne 1s 
building up other components, such as 
the double-ended turbo pump which 
was developed for the Thor oe Jupiter 
engines from initial work done on the 
Navaho project. 

After the completed thrust chamber 
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subtract 
or multiply 


two signals 





... with CEC’s computing galvanometer 


Now all three basic computations can be performed 
by one galvanometer . . . two signals can be added, 
subtracted, or multiplied and the resultant recorded as 

an oscillographic trace. Ideal for low-level power 
measurements in electronic equipment, the 7-370 computes 
instantaneous watts (P = EI cos @). Its phase sensitivity 
enables the user to determine power factor, and it can also 
be used to record sum and difference frequencies. Basic 
construction consists of a center body housing the moving 
coil and mirror, with two outside bodies housing stationary 
field coils and a static reference mirror for marking zero 
The 7-370 is compatible with any standard CEC Recording 
Oscillograph. For further information call your nearest CEC 
sales and service office, or write for Bulletin CEC 1605 \4 


Transducer Division 
Consolidated 
—e © 


300 North Sierra Madre . Pasadena, Californi 


RECOGNIZED LEADERS IN GALVANOMETERS + TELEMETRY 
PRESSURE AND VIBRATION INSTRUMENTATION 
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° 200 400 600 800 1000 1200 1400 1600 
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Graph shows high tensile, creep and rupture 
strength Incoloy “901” provides at 1000°-1400°F, 


New standard alloy... 
“super” alloy properties! 


In the 1000°-1400°F range, Incoloy “901”"* iron-nickel- 
chromium alloy has properties which match those of 
“super” alloys. 

Its nominal composition is 40% nickel, 13% chromium, 
2.40% titanium, 6.00% molybdenum. The balance: iron. 

Incoloy “901” alloy was especially developed for rocket 
and gas turbine components. This alloy provides high 
tensile, creep and rupture strength (see graph), good oxida- 
tion resistance and favorable expansion characteristics at 
elevated temperatures. 


Solution treatment extends 
time-to-rupture 
In bar stock, time-to-rupture for a given stress and tem- 
perature can be extended by a high temperature solution 
treatment before aging. Sheet is best formed in the 
annealed condition and aged by a short time (2 hr) treat- 
ment at 1400°F. 


Other new high temperature 
alloys developed by Inco 
In addition to Incoloy “901”, Inco has developed four 
other high temperature alloys which deserve attention in 
missile design. They are: Inconel “713 C”* nickel- 
chromium alloy, Inconel “700”* age-hardenable nickel- 
cobalt-chromium alloy and Inconel “702”* aluminum- 
containing nickel-chromium alloy. For basic data on all 
five, write to the address below. Registered teadeenest 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street 4». New York 5, N. Y. 


J NCO, 


INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER’ 


U.S. Air Force’s Thor 





has been pressure and flow checked, 
simbal bearings are installed and it is 
connected to the main propulsion pack- 
age of turbo pump, gas generator, main 
lines for fuel and liquid oxygen and 
other components. Now the engine is 
ready for test firing. 

The nature of the rocket engine 
makes precision work and close quality 
control essential. Rocketdyne keeps a 
close check on materials coming into 
the plant and on each step of the pro- 
duction job as the engine develops. Use 
of a process contro! system which spells 
out every operation in detail helps over 
come skilled labor shortages and _pro- 
motes consistency in the manufacturing 
proce SS. 

Since the production process is kept 
is simple and flexible as possible, there 
is no great framework of automated 
machinery to be changed when modi- 
fications are phased into the line. But 
that doesn’t mean the fabrication job is 
done without any automatic machinery. 

Turbo pump castings are drilled with 
in Ex-cell-O boromatic that is specially 
designed to do a sequence of precision 
operations, The injector plate, with its 
requirements for close tolerance and ac 
curacy, is another arca where automatic 
machines are used extensively. 


Porthole Drilling 


Rocketdyne uses a porthole drilling 
machine to drill and ream fuel inlet 
holes in the injector, which is made of 
+130 steel. This machine drills 18 holes 
of varying sizes and depths. It was de 
signed and built by Rocketdyne, with 
the drilling heads furnished by the Avev 
Corp 

After the fuel inlet holes are drilled, 
the injector moves to a Zagar machine 
which drills 216 holes in the injector 
n 56 sec 

[his operation compares with an 8 
hr. job of drilling the holes one by onc 
vith a radial dnil press under the old 
method 

Then the injector goes to a Morey 
nachine in which the cutter is con 
trolled by magnetic tape. This machine 
profiles the top and bottom face of the 
injector, making a series of boss cuts 
ind deep pocket cuts. Former method 
required 12 hr. to make a part, but the 
Morey, which is just going into service, 
cuts this time to 74 hr. and also cuts 
inspection time because inspectors now 
have to check only the few points where 
the operator has control of the machine. 

It is in the area of production testing 
that the Rocketdyne manufacturing 
process really begins to vary widely 
from ordinary manufacturing jobs. The 
whole job ends in a series of engine fir 
ings which are spectacularly unlike other 
types of production testing. 

esting of the components and the 
engine goes on right from the begin- 
ning of the production line, and much 
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BAUSCH 4&4 LOMB OPTICAL Co. 
86934 St. Pau! Street, Rochester 2, N.Y. 


Please add my name to your distribution list 
of B&L Infra-Red Progress Reports. 
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| city ate egy os | 
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Streamlined, larger capacity fuel 
tanks for extended range. 


Metal blades give better per- 
formance, longer life. 


CAA approved Day-Glo paint 
trim to compl nt new Rang 


interior. 





top of the line for 


You know immediately ..there’s something new in the air.. 
when you see the flash of color the 59 Bell makes in the sky. 
That’s its new Day-Glo paint trim .. for good looks, for high 


visibility ..a CAA endorsed safety measure. New Horton and 
Horton designed interiors with the executive look bring you a 
choice of new fabrics and color combinations. 


That’s the look .. but it’s the built-in performance and main- 
tenance features that reflect the value and integrity you get 
in the new Bell. For there are new metal blades, to improve 
performance, give longer life. There’s the extended range from 
larger capacity fuel tanks that have been beautifully integrated 
into the streamlined cabin design. 


And, there are such things as a new engine mount that extends 
the overhaul interval up to 2,500 hours. . individual seat belts 
..a speaker and traveling mike .. new maintenance and pas- 
senger access steps ..a stainless steel exhaust shroud. All in 
all, over 25 new features and improvements made possible by 
Bell’s many years experience in the field. 


For Bell has more experience than any other helicopter manu- 
facturer . . over 2,500,000 hours of flight in 52 countries world- 
wide. And this new Bell incorporates, along with its new 
refinements, all the tried and true features that have made Bell 
the greatest name in helicopters. It’s why the 59 Bell brings 
you more for your money than ever before. 

And it’s ready for delivery now! For more 

information about the exciting new Bell, 

write Department 23J, Bell Helicopter 

Corporation, Fort Worth, Texas. 


Extraordinary opportunities for highly creative 
engineers with extensive academic background 
— to enter the new and challenging field of 
helicopter research and design. Send resume. 


FORT WORTH, TEXAS © SUBSIDIARY OF BELL AIRCRAFT CORPORATION 








of it is done with special equipment 
When the thrust chamber has been 
brazed and welded, it is examined by 
X-ray. Then it is sealed and tested with 
30 Ib. of pressure to find any leaks be 
ween the tubes. The tubes themselves 
e tested under 1,000 Ib. pressure in a 
heck for internal leaks 

In a cold flow test, the tubes of the 
hrust chamber are flushed with more 
han 1,500 gpm. of water in reverse 
f normal fuel flow. Different flows 
through the chamber are checked for 
pressure drop to make sure the flow of 
fuel through the svstem will fall within 
specifications 

Engine pumps are calibrated with a 
500 hp. electric motor prime mover 
with a high volume flow of water. ‘Turbo 
pumps and gas generators are hot fired 
in the test stands before thev go into 
the engine. The complete engine pack- 
ie goes through an electro-mechanical 
check on its systems before it leaves the 


plant 
After it comes off the production line, 
the engine is installed in a 28 ft. thrust 
lignment tower, and optical equip 
ent is used to find its geometric cen 
Rocketdvne also uses this tower to 


find the moment of inertia, which is a 
lenominator that tell 


rt of common < 
hether the gimballed mass of the en 


ne is within certain limits and adapt 
le to the missile guidance svstem 
When it h mpleted the produc 


n phase, the ine is moved to the 


st area for hrin Here Rocketdvne 


s two test stands, and each stand has 


two engine positions. Test area also 
iS a sepal ite omplex of test stands for 
ch components as gas generators and 
THICT CnLMCS 


Test stands for the rocket engines 
have the usual plumbing and hardware 
ide-by-side tanks and open deflectors 
rhe stands can handle up to four times 
the thrust developed by present engines 
Cold weather presents a facility prob 
lem because of water freezing in test 
tand systems, but Rocketdyne expects 
to solve the problem by completely en- 
closing the stands and using steam heat 
to maintain a temperature in the vicin- 
itv of 50 deg 

Each production engine is fired sev 
eral times. It is tested until it shows 
that it meets customer specifications 
ind full power is applied on all runs 

When production testing is com 
plete, the engine is shipped in a new 
trailer container that is about half the 
weight of the conventional steel engine 
cans. 

Engines are loaded in these An 
Logistics Mobil-Tainers and trucked to 
the customer. Some of the Thor engines 
are hauled to Tulsa and loaded, three 
at a time, into Douglas C-124s, and 
others are trucked to California for de- 
livery to Douglas Aircraft Co. 
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Rea AAAA 


Aerodynamic 
scientists 


NAA-Columbus has selected openings in its Aero- 


dynamic Science Section: New aircraft, missile, and 


research contracts have created excellent career 


opportunities for experienced engineers in: 


STABILITY and CONTROL: Engineers and Sr. 
Engineers with several years comprehensive experi- 
ence in stability and control, flying qualities, and 
aero loads determination required for analytica 
wind tunnel and flight test development of low 
high-speed aircraft configurations, tactical and tar- 


get missiles for the Armed Forces 


FLIGHT CONTROL SYSTEMS: Senior Engineers 
for integration of flight control and stability aug 
ment systems with aerodynamic co! 
opment of high-speed aircraft and missiles to obtair 
desired dynamic flying qualities. At least 2-3 years 
experience required in 5 and 6 degrees of freedom, 
dynamic stability analysis, servo analysis, feedback 
systems, prediction of aerodynamic stability deri 


tives and related development areas 


AERO-THERMO RESEARCH: Senior Engineers 
with M.S. degyee and experience or Ph.D. degree 
to conduct basic and applied research the follow- 
ing areas: supersonic and hypersonic flow, heat 
transfer, orbital mechanics, magnetohydrodynamics, 
re-entry studies, nose cone design, development of de- 


sign and prediction methods in these advanced areas 
Applicants with applicable degree and related 
experience are invited to write to 
Engineering Personnel, Box AW 581 
North American Aviation, Inc. 


4300 East Fifth Avenue 
Columbus 16, Ohio 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. zg: 


NAA-Columbus ... home of the T2J Jet Trainer and the A3J Vigilante. 
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BOEING 707 ject transport, bearing Pan American World Airways markings, takes off using water injection system (note dark smoke). 


{viation Week Pilot Report (Part I): 


Boeing 707 Is ‘Honest’ Airplane; Demands 


By Richard Sweeney 


Seattle—Airline pilots who will be 
fiving Boeing 707-120 transports should 
find flight transition into this turbojet 

raft relatively eas\ 

But inflight procedures, preflight and 
en route planning will require a much 
higher order of accuracy and timeliness 


than piston transports, to stay ahead 


of the many factors which are essential 
to efficient turbojet operations 

Pilots will find uircraft is 
honest. It has performance to spare 
when properly handled hough it has 
the characteristics of irge, heavy, 
swept wing aircraft, it has 
control in 
regimes 


their nev 


very 
and critical 


good 
normal flight 
Entering danger areas of the 
flight envelope, it gives ample warning 


on its own, has backup safety devices 
in addition 

Flight 
by this AviaTion WeExEx evaluation pilot 
fiving in the left seat of N709PA 
which the functional and _ reliabil 
F&R) phase of CAA certification flig 
test program was being condyicted. Atr- 
craft, No. 3 Pan American plane, was 


completely airline standard in ¢ 


characteristics were assessed 


ckpit 
.” 


THRUST reverser handles in normal position (left) and in full reverse position (right). Speed brake control is left of handles. 


as 


=~ 


ws 
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All 707s have both components. 
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CASCADE vane baskets for thrust reversal 
are located ahead of suppressors (top right). See 3 
PI ing C 


equipment and in its cabin interior 
Chis aircraft since has been delivered, 
| been used in Idlewild operations to 


Puerto Rico, and in transatlantic runs 
to Europe to check out aircraft and 
conduct crew training as well 


Outstanding Features 


7 “ 
| VUE 
tion airplane, which incorporates the TVVLIALL A 


Outstanding features of this produc 
} 


test in Boeing developments, include 
e Leading edge flaps, which make gains 
ssible in chmb rate at low airspeeds, 
prove takeoff and landing distances 
e Production thrust reversers were in 
stalled and in use as well as sound sup 


‘ siti (Vas 
. ‘ \\ A\\ 
AN 


5 





yresso;©rs 


} 


e Vortex generators on vertical fin, used CLAMSHELL and cascade for thrust reverser for unit which is pulled out in a basket (abow 
to gain full deflections and increased Aircraft can be controlled by using differential reverser power during roll. Reverser model 
effectiveness at low speeds, instead of below) were tested in a 4 ft. x 9 ft. wind tunnel where air flow simulates tau’ speeds of 
the hvdraulic boost which was to have 60 mph. Steam is piped into model pods to make flow visible. Cascade vane arrangement 
been incorporated (AW Jan. 20, p. 49 prevents any exhaust ingestion into the engine. 



















e Spoiler select switch, by which out 


board or inboard sets of spoilers can be . 
deactivated, moving the wing center of 
pressure fore or aft to compensate for 
) frozen horizontal stabilizer 
its 


e Vortex generators on wing uppc! 
urface, between inboard pods and fuse 
lage, which smooth airflow and reduce 

g at higher speeds, increase critical 
Mach number by .01 

Equipment on N709PA_ included 
Bendix Eclipse-Pioneer PB-20D auto 
pilot with approach coupler, yaw 
damper, Mach trim, plus Sperry Inte 
grated Instrument System (ITS), con- 
sisting of a 3-in. attitude indicator with 


drag 








HOW SUATE Tei a's 2 BASIC PROBLEMS 
in testing 
electronic systems 


Many complex electronic systems—missile guid- 
ance is a good example—may require testing that 
takes days by conventional methods. Yet the end 
function of such a system may last only a few min- 
utes—even seconds. 

Other systems, though less complex, must be 
tested in such large numbers that adequate per- 
sonnel are frequently unavailable to perform tests 
by conventional means. 

The SCATE system of automatic test equipment 
can solve both problems. It provides self-checking 
automatic testing which is fast, flexible and fool- 
proof. 

The system evaluates all 
important parameters of 
equipment under test, in- 
cluding: 

1. RF sensitivity, center fre- 
quency, band width, power 
output, noise figure. 

2. Audio frequency gain, band 
width, power output. 

3. Video pulse circuitry, in- 
cluding pulse decoding, 
logic, digital comparison, 
pulse delays. 

4. Voltage levels, DC and AC. 

5. Servo response. 

6. Mechanical response. 
Stromberg-Carison has standing designs for all 

the standard components which go into a SCATE 

system, and is fully experienced in designing cus- 
tom components which may be required in any test 
system. 

Complete details on the SCATE system and other 
Stromberg-Carison automatic test equipment are 
available on request. 

















an be tested automatically by the SCATE system. 


“There is nothing finer than a Stromberg-Carison”’ 


STROMBERG-CARLSON GD 
Ss 1461 WN. Goodman Street * Rochester 3, N. Y ® 


Electron and communica 














various locations. 


fairings are used. 


intercontinental versions of the 70 





Boeing 707 Thrust Reversers 


Renton, Wash.—Working with more than 100 various cascade configurations, 
Bocing Airplane Co. engineers tailored design of the vane angles to beat reingestion, 
largest problem yet encountered in thrust reverser development. 

Boeing used a specially modified type of wind tunnel for reverser vane angle tests, 
injected steam for exhaust gas and used thermocouples to pick up temperatures at 


Gas-directing vanes are made up in sections, called baskets, of stainless steel, with 
average baskets 3 in. wide while main center unit is 44 im. wide. Reverser vane 
baskets are located on each side of the engine, covering a vertical distance of 3 ft. 

Among factors which figured in over-all thrust reverser design optimization is 
position of main flaps; the further down the flap, the greater the degradation of 
thrust reverser performance due to disturbed airflow in the underwing region. 

In its performance work, Boeing had to tailor each basket of vanes for local gas 
flow orientation to achieve the 40C reverse static thrust values. Clamshell doors 
in the faired position cover the reverser cascade baskets. However, no external 


The control system is a direct mechanical linkage with pneumatic actuation. Only 
electrical element in the system is a small microswitch which is activated when clam- 
shells leave the fully faired position, turning on an amber pilot panel light which 
indicates the doors have left the faired position. 

Reverser operating mechanism is out of the main exhaust gas stream, and low 
maintenance is forecast for the units, although gas leakage over long periods may 
require cleaning of some moving elements. 

Development of reversers for the JT4 (J75) turbojet engine which will power the 
are due to start very quickly and will be the 
same basic design as those used with the JT3 (J57) engines on a larger scale. 








cro reader (command) needles, hori 
rontal situation display with course 
V-bar, glide slope displacement indica 
tion, and C6 RMI-VOR-ADF gage 

In flight, as much use as possible was 
made of pilot displavs. A coupled ap 
proach was made. Yaw damper and 
Mach trim were used several times, 
but 90% of flight work was accom- 
plished without use of stability aug 
mentation devices 


Ground School 


Prior to flight work, a day was spent 
in Operations ground school with Boc 
ing instructor John La Violette cover- 
ing essentials of aircraft operation using 


PAA 707 Stratoliner . Operations 
Manual. Inflight and preflight work 


was covered. 

Ground school most probably will 
officially initiate many pilots into the 
differing requirements of jets contrasted 
with piston engines, as the importance 
of determining flight profiles in terms 
of less flexible operational numbers is 
gone into thoroughly 

With the higher costs and greater 
work capabilities of turbojet transports, 
payload assumes greater importance 
than ever before while operational lati 
tudes shrink, making greater accuracy 
and care in flight planning necessary 
for aircrews as well as operations per- 
sonnel 

Comprehensive indoctrination 1S 
given on use of charts to determine 
optimized flight conditions. 

Emphasis is placed on the serious 
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accounting for the many variables affect- 
ing turbojet engine performance, the 
possible alternatives pilots will have 
when faced with numerous combina- 
tions of these variables, effect of the 
variables on cach other and their rela 
tive importance. 

As an example, interplay of ambient 
atmospheric pressure and temperature 
on a takeoff can cause full considera 
tion of such other controllable factors 
as flap setting, use of air conditioning 
turbocompressors during takeoff, going 
wet or drv. These can change CAA field 
length requirements and takeoff run 
distance. Should optimization of take- 
off variables dictate a change in gross 
weight, new calculations would have to 
be made, new stall, rotation and takeoff 
speeds plotted. 

Although airlines in practice have 
rules governing almost all circumstances, 
there still may well be times and places 
both before takeoff and in flight, where 
aircrews will have to derive their own 
cata and make decisions based on these 
values, with less margin for error than 
has existed in the past. 

Unusual weather ‘changes and unex 
pected en route occurrences will have to 
be considered and integrated into profile 
for remainder of flight by aircrews pos- 
sibly operating under unfavorable cir- 
cumstances, emphasizing desirability of 
flight personnel being more familiar 
than ever before with ways and means 
to accurately calculate and assess all 
options available. 

Advancing the art of flight plan and 








ELECTRO- 
MECHANICAL 
ELECTRONIC 

ENGINEERS 


A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a career at 
NAA, home of the advanced 
B-70, F-108, and X-15, 


Flight Control Analysis, 
Reliability Analysis, Flight 


Simulation. Systems Analysis. 


Electrical Systems Analy- 
sis and Design, Mission and 
Trafic Control, Fire Control, 
Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
Test Equip- 


Bombing Systems, 


and Electroni 
ment. 
Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. A. K 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 


California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN 
AVIATION, INC. 


(AN A\ 


work in the fields of the future at NAA 
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NEW...LIGHTER, STIFFER ALCOA ALLOY DEFIES 1,600-MPH SKIN TEMPERATURES 


Alcoa’s newly developed alloy X2020 
unshackles aluminum aircraft previ- 
ously held to speeds below 1,300 miles 
per hour because of destructive skin 
temperatures. This new lithium alloy, 
a major breakthrough in metallurgical 
research, raises speed limits to 1,600 
mph because it retains its physical prop- 
erties up to 400° F—more than 100° F 
above present aluminum aircraft alloys. 

Compared to other aluminum alloys, 
X 2020 is 3 per cent lighter. Its use con- 
tributes substantially to an over-all re- 
duction in aircraft weight. In its re- 
search and eventual success with lithium 
as an important alloying ingredient, 
Alcoa found the lithium content greatly 
increased resistance to load deflection. 
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Its modulus of elasticity is 8 per cent 
greater than standard aluminum al- 
loys. Where compressively loaded struc- 
tures are considered, X 2020's high mod- 
ulus and low-density characteristics 
help reduce weight by 10 per cent. 

In order to produce alloy X2020, 
Alcoa had to develop expensive new 
alloying and casting equipment and 
techniques. Even though the new alloy 
is costlier, it provides airframe manu- 
facturers with the most economical so- 
lution to high-temperature problems. 
Titanium and high-strength steels 
would add to both the cost and weight 
of airframes. 

Alcoa alloy X2020 lends itself to 
standard fabrication processes and is 


now available in sheet and plate. Ex 
trusions and forgings are available ex 
perimentally. For complete information 
about new Alcoa alloy X 2020, call your 
Alcoa sales engineer. He has up-to-date 
technical information and performance 
data. 

Aluminum Company of America, 
1800-J Alcoa Building, Pittsburgh 19, 
Pennsylvania 
Your Guide to the Best 
in Aluminum Value 


oe 


ALCOA THEATRE 
Fine Entertainment 
Alternate Monday 

Evenings 


ALCOA 


ALUMINUM 





prohle preparation, clectronic comput 
ers and central weather forecasting tech- 
niques are in use by one airline in to 
day's piston operations, with develop 
ment aimed at more comprehensive use 
of the system in turbojet operations 
llight plans are prepared with alterna 
tives calculated for the pilot's choice 
In the future, en route changes due to 
weather the forecasters see as highly 
possible if not probable, and other fac- 
tors of which operations personnel are 
yware, may be accounted for in preflight 
plans and alternatives 

Airspeed, critical to greater or lesser 
degree on all airplanes, more 
critical on large, swept wing ject aircraft 

On the Boeing 707, airspeed must be 
monitored constantly, troubles can ac 
umulate fast at both ends of the spec 
trum, while in the middle, airspeed and 
relate d 


uirspeed bears espe 


is even 


COnOTHY ire closelh 
is wherein 
close watch on 707 include 
rotation when airplane's nose is 

d for takeoff. Designated V,, this 
speed has been used in Boeing flight 

test work with a value of V, minus 10 

kts. where V, is minimum takeoff 

speed. CAR has defined V, with sev 
eral limits at the moment, but again 
in Boeing flight test work, it has been 

1 value of 1.3V., where V, is 

Critical engine-out, go no- 

, while \ is Minimum 


issigned 
7 
st il] speed 


go speed is \ 


ney 


horizons 





If pilot rotates aircraft 
too quickly, acceleration is slowed, 
longer takeoff run required. Similarly, 
late rotation also wastes runway 

e At engine out after V, and \ 
been passed in takeoff. Directional con- 
trol is easily maintained with full rud- 
der deflection applied immediately, then 
slacked off as required However, ait 
speed must be maintained to make good 
rate of climb, or as it it designated for 
turbine operations, climb gradient 

e During noise abatement climb, which 
Boeing has established as the speed \ 

plus 10 kts. If a plot is made with climb 
rate as ordinate 
propeller and turbojet 
turbojet curve starts at higher 
slopes upward much more steeply. A 
> kt. change in airspeed will have much 
more effect on a jet climb rate than a 
propeller aircraft 

e At flap retraction, care must be exer 
cised so that while airplane has nose up 
ittitude, airspeed is sufficient to main 


not drop 


control speed 


have 


uirspeed as abscissa for 
uirplanes, the 


airspeed 


tain positive climb rate, does 
to negative rate despite attitude. Rec 
ommended is \ 
400 ft. altitude, 
mental retraction 
e When initial cruise altitude 
reached. If engine is not reduced ai 
plane can quickly reach and pass its 
Mach limit 

e At start of final approach. Current 


plus at least 7 kts 


before starting incre 


at Boeing is to start the final 
plus 30 kts., which 
slowly. In 
both, sufficient air 


practice 
approach with V 
is bled off 
out, go-around, ot 
speed is available for safety margin. Ex 
with 


case of engine 


cess altitude can be disposed of 


if properly ap 


spoilers with no effect 


plied) on airspeed, trim, attitude 


Visual Checks 


Walkaround for the airct is rel 


tively simple, includes visual inspectior 
of lines in 


quantity gages where applicabk proj 


| 
wheel W ills. Dressu;©ce in 
position for engin irge bleed 
heck on tires, positi 


vlinder, and a watch for foreign 


truck 


n intakes 

Although cockpit familiarization 
gained to an extent bi period in the 
Boeing simulator, more thorough fa 
milarization was obtai luring flight 
yt seat especiall 
to Pan 
ican’s international operations 

Basi % f flight inst 
nents is spe 
tain in Pan American 
ire operated f g utes lh 
RMI-VOR-ADF gag t Sperry IIS 
cupies the key 
indicator to the rig 
left. At right of the 


' 
rge clock. Secor 


with 


Amer 


riding check pil 


idio and gear pecu 


pattern of i 
ihed by ( AR does not t 
’ } } 


) nes, wh 


Spr t 


has altimeter 


F/0.87 


and television... 


Super-Farron — an ultra high speed photographic objective 
having extremely fine correction over an unusually wide 

flat field. The advantages of its photographic speed of T/1.0 
for operation under adverse light conditions are evident. 

It is available with standard infinity correction for 

direct photography, and it can be supplied corrected for 

16:1 or 4:1 conjugates for special purposes. The Super-Farron 
is eminently suitable as an objective for Image Orthicon 
television cameras or for special 35mm photography. 


Technical data available on request 
Specify Engineering Report No. 327 


76MM e¢- 30° FIELD 
40MM FOCAL PLANE 


Pat. No. 2,846,923 
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play portion of IIS and rate of climb 
indicator. Bottom row of gages are 
Mach number and turn indicators, giv- 
ing an over-all 4-3-2 arrangement 

The airspeed gage has a new face, 
with incremental readouts in the lower 
speed spectrum and high speed area. 
A rotating index hand has been added 
to the exterior face of the gage which 
pilot sets to V, speed for reference in 
takeoff 

Engine gages are in the center panel, 
for 1]-2-3-4 powerplants, left to mght 
Across the top of the panel are amber 
thrust reverser operation warning lights, 
which go on as soon as reverser clam- 
leave the fully faired position. 


— 


shells 


First row of gages are for engine pres 
sure ratio (EPR), a measure of cfh 
ciency and thrust. Second row contains 
exhaust gas temperature (EGT) 
third row is tachometers for first stage 
compressors (N,), per 
cent, fourth row is fuel flow in pounds 
per hr., and bottom row is second stage 
compressor tachometer (N.). Down the 
left hand edge of the center panel are 
a true airspeed readout from plane’s ait 
data system, outside air temperature, 
autopilot 3-axis alignment gage, several 
indicator lights, test switch. Right hand 
edge of the center panel has landing 
gear door and gear up warning lights, 
three green gear down lights, gear op 


gages, 


expressed in 











¥ 
‘4 Delavan... 
, a name to 


remember 


“a and ma 
rs for 


America 


nufacturing fue 
s leading 


ocket and Ramiet 


sa De 


sity. How can 


ovon 


» help you? 


a eel 
— 


inlaw 


DELAVAN 


rs 


toe 


erating handle and multiposition sc 
lector switch for pilot displays. 
Copilot’s flight instruments are du 
plicates of pilot's, a flush left, 4-3-2 a1 
rangement. The copilot has position 
indicators for and outboard 
flaps on the left side of his panel; unde: 
these are takeoff water delivery pump 
switches and function lights, drain valve 
operating switch. Along the bottom 
of the copilot’s panel are operating 
switches for utility and auxiliary hy 
draulic systems, pressure gages, warning 
lights and an interconnect switch fo 
ground test which links hvdraulic svs 
tems together for test 
Center pedestal has a 
on slant in center, ahead of operating 


inboard 


radar screen 


levers, with navigation and other cle« 
tronic gear operating panels on left anc 
right. The pilot’s side has controls for 
radar, radar beacon transponder, whil 
the copilot’s side has Selcal. Dual ADI 
installation has one set of controls « 
C ch 
Operating levers on the pedestal are 
four engine thrust levers with reverser 
operating handles an integral part. On 


side 


the left of the thrust levers is spoiler 
control, with setting read opposite th« 
lo the nght of thrust levers 
flap operating 


lever itself 
is the friction control, 
handle with notches for each 10 deg 
travel to full 50 deg. position 

Manual stabilizer trim wheels arc 
installed on both sides of pedestal, with 
the setting read off a placard on pilot's 
side. Although normal trim control 
by thumb button on voke, handles are 
folded into the wheels for manual op 
eration. Amber warning light on th 
copilot’s side glows each time electrical 
trim change motor is operating 

Parking brake handle and 
light are on the pilot's side, just aft 
from the stabilizer trim index 


warning 


Thrust Level Travel 


Thrust levers travel 
two thirds of the hemispherical arc of 
this part of control pedestal. Last onc 
third is occupied by engine fuel contro! 
levers, which have three 
cutoff, start and run, with positive stoy 
for each position 

Horizontal section of the 
extends ‘aft with communications con 
trols, autopilot controls installed. At 
the aft position are rudder trim wheel 
index and setting on the 
surface of pedestal, while the aileron 
trim wheel, index and setting are on 
back of the pedestal in a vertical plan« 
Aileron and trim are entirely 
manually operated. 

The center overhead panel contains 
engine starting switches, pilot and co 
pilot lights, flap electrical emergency 
operating switches, antiskid switch anc 
brake release indicators, nacelle, wing 
and empennage anti-ice controls and 
lights, exterior lighting controls and 


ipproximate 


positions 


pede stal 


honzontal 


rudder 
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spoiler deactivation selector switches 
he panel also includes certain passen 
ger cabin function switches such as 
seat belt, no smoking signs, emergency 
xit lights and the passenger oxygen 
ister switch 
Other engine and systems gages and 
perating controls are on the flight en 
neer’s panels, including fuel manage 
ment 
Nose sea 
kpit wall, ahead of pilot's seat 


Test Checklist 


AviaTion Weekx pilot's first complete 


stecring wheel is on left 


seat flight accomplished a regular 
test card in addition t 
on work. Since the flight was 
r&R, the checklist was not au 
ird, as all F&R takeoffs are 
tht instrument conditions 
ttendant exercise and checkout 
cquipment 

TO9PA checklist which 

service flights is 

to engine Start 

ground crew assist 


} 
lic power from an elec 


pump, the spoiler and 

iT¢ hecked for opeta 

und crew reporting 

nent to pilot on 

is well 

surface rod 

nt 1s reported to the 
rew, since airpl 


ludes flight cr 


ed with the an 
high pressure ait 
ed in starting en 
positions. ‘Ther 
! engine § 1niftion 
tions, ground and 
switch is a master 
for high (plan 


und cart) pressure 


und start selector switch is placed 


the high pressure position and igm 
tion switch for No. 3 engine is placed 
n ground start position. Flight engi 
necr releases air supply and the com 
bustion starter turns engine over. As 
the rear compressor tachometer indi 
ites rotation, the fuel control selector 
is moved from cutoff to start position 
\s N, reaches approximately 40%, the 
fuel control is moved into run position 
nd ignition is turned off 
Completing the start, No. 3 engine 
power is increased until the turbocom 
pressor can be started to deliver air to 
start the other engines, ground selector 
switch is moved to low pressure posi 
tion, and engines are started one by 
one, with the same fuel control se- 
quencing. 
Taxi control is by nose wheel steer 
ing and can also be done by engine and 
brake manipulation Usual care in nose 
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potentiometers / gyro instruments / airborne products 











Model R99886-1 
MINIATURE RATE GYRO 


Model Re 5 
SUBMINIATURE RATE GYRO 


Daystrom Pacific designs, develops and manufactures a complet« 
floated 2 axis free gyros and floated rate gyros. A variety 
sizes and configurations for auto-pilot and stabilizing app 
aircraft and missile industry are provided 

Daystrom Pacific, to better serve the customer, has standar 


components to reduce cost and excessive lead time 

Other standard instrument products include 

e angle of attack vanes * sequence timers 
Development programs are underway in numerous systen 

¢ Inertial guidance systems ¢ Ground alignment ex 
¢ Flight data computers « Floated stable platf 
For further information about Daystrom Pacific —the 


please contact the Jactor y direct 


D STROM PACIFIC 
a division of DAYSTROM, INC 


9320 LINCOLN BOULEVARD 
LOS ANGELES 45, CALIFORNIA 


In Canada: Export: 
DAYSTROM LTO DAYSTROM INTERNATIONAL 
640 Caledonia Ro 100 Empire Street 





Toronto 10, Ontario Newark 12, New Jersey 








wheel handling is given as with any — thrust. Present procedure calls for op 
large heavy airplane erating reversers at powers up to 90% 
takeoff. direction dictated that on the N, gage until the airplane slows 


N7O9PA taxi the full 10,000 ft. of the to 60 kts. LAS, when power Is reduced 


active runway at Boeing field. During to 1.5 EPR, where it stays until the 
taxi down the runway center, the air 707 is stopped. If reverser eperation 1s 
plane was accelerated and thrust re- continued, the 707 backs up very nicely 
versers activated to check operation For this takeoff, N709PA_ weighed 
Chrust reversers can only be oper- 216,000 Ib. and takeoff was wet Speeds 
ited when thrust levers are at idle. Re- were \ 149 kt. \ 139 kt. V 
versers are activated by pulling up and = 131 kt. Takeoff run was 5,200 ft 
back on knobs until stop is reached, Water injection for this takeoff was 
nuch like reverse propeller pitch con- at both inlet and diffuser, the normal 
trols on some piston engine transports condition unless ambient temperature 


As reverser clamshells close, mechan is below 5C, under which water 
ical stops are released and reverser injected only into diffuser. Activation 
levers pulled further back to obtain of the water injection start switch causes 


PRECISION 
MACHINES 
HONEYCOMB 
-] corRES 

TO ANY SHAPE 








TAPERED and FLAT 





Now ...substantial savings in tool costs and machine time 
available to you. 


Take advantage of our Specia! Skills and 
Experience in Core Machining. 

Slotting, drilling, tapering, routing and 
contour (convex and concave) forming 
opens new possibilities in missile, aircraft 
and electronic applications as well as 
protective packing. 

In honeycomb panels of any size or shape, 
stresses are uniformly distributed 
throughout the panel without stress con- 
centration points. Honeycomb offers un- 
equalled fatigue and vibration endurance. 
Various Materials Machined — Stainless 
Steel, Aluminum Foil, Paper, Glass-Cloth 
and Cotton-base Laminates. G-4 handles 
materials up to 4’ by 10’ and 2’ thick. 
Structural Uses—improved Aerodynamic 
performance, appearance, freedom from 
buckling (oil canning) and distortion. 





G-4 machine, shown operating in refrigerated chamber, shapes giant rotor- 
blade core that has been filled with water and frozen. Simultaneous cutting 
of both sides eliminates indexing problems. Send for illustrated literature. 


U.S. PROPELLERS, INC. A subsidiary of 





Honeycomb contour Sales offices 
machining nd adhesive ~~ nae 12177 MONTAGUE ST.. PACOIMA, CALIF. 


ENGINEERS — INVESTIGATE JOB OPPORTUNITIES WITH A FUTURE 
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= 
« COMPOUND CONTOURS 


water tank pumps to deliver water t 
each engine, which has its own pump 
for proper pressure and an automatic 
control valve to release water at proper 
power level. For normal operations 
using fore and aft water, a second 
switch must be thrown which allows 
water to flow into inlet 

Among preflight calculations is the 
EPR for takeoff which gives full rated 
power. Pilot advances thrust levers 
with parking brakes set to this pr 
determined value, at which water aut 
matically cuts in (it produces a definit« 
power increase), and brakes then are 


released 


Jet Acceleration 


Jet transport acceleration is slowe 
than that of piston powered aircraft 
but as brakes are released, a definite 
acceleration is felt which continues and 
increases throughout takeoff 

Che pilot controls the airplane dire 
tion with nosewheel up to approxi 
mately 100 kt. with left hand; his nght 
hand stays on the thrust levers. Copilot 
holds the voke forward to keep the nos« 
down. At 100 kt., the pilot releas 
the nosewheel steering wheel and t 
over on yoke as copilot holds thrust 


1ACS 


levers at proper setting 

Che pilot monitors airspeed closel 
s V, is approached and passed, V, ap 
proaches. Airplane is rotated at \ 
ind if rotation was proper, V, seems 
to arrive almost simultaneously with 
rotation completion, and airplane | 
airborne as acceleration continues \t 
rotation, the change in attitude pro 
duces 1 changed reading on airspeed 
indicator, a slight jiggle, expressing 
slight change in calibrated airspeed 
Gear is retracted and noise abatement 
climb initiated 

Pratt & Whitney current guarantees 
for J1T3-C-4+ turbojet engine specif 
maximum takeoff thrust of 13,000 Ib 
with 5 min. operation allowed at this 
power level. Water injection lasts ap 
proximately 24 min. leaving another 2! 
min. maximum power operation if re 
quired 

Definite deceleration is felt as water 
runs out, after which the drain valve 
open switch is activated to remove last 
traces of water from lines to prevent 
freeze and burst in high altitude. cold 

After flaps were retracted increment 
ally at proper airspeeds and altitudes 
the airplane climb speed of 270 kt. IAS 
was assumed for climb to altitude 
This speed was used in Boeing flight 
test. work, may be changed in opera 
thons 

Engine power setting for climb is 
according to preflight planning specifi 
cation for a certain climb rate or gradi 
ent, at the proper airspeed. Engines 
may be run at maximum continuous 
level or less. 

Fuel sequencing revolves about cen 
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ter of gravity, with current procedures 
lling for use of 8.000 to 10.000 Ib 
from main tanks first to prevent a far 
ift CG shift. An altitude of 18,000 ft. 
ill be used as an additional point to be 
reached before switching tanks 
\fter initial main tank usage, the 
enter section is used, with switching 
complished as CG 
In the mains, tanks 


control requires, 
ck to the 


Malns 
No. | and No. 4 have the most effect 
n CG shift 
Manual control of the 707-120 dur- 


g climb and level flight requires active 
management of pitch trim, especially if 
persons are moving fore and aft in the 
long fuselage. Use of the electrical trim 
control button on the control yoke pro- 
vides fast trim surface movement, and 

sually is accomplished in short bursts 

When en route flight conditions are 
being set up, use of the vaw damper 
Mach trim combined with altitude hold 

akes the 707-120 a stable platform 
I hese automatic controls provide the 
ulot with a set of aids without which 

ght with a load of moving passengers 
ould be a real manual effort, with the 
inherent characteristics of the large 
wept wing jet 

In flight characteristics assessment, a 
yhugoid pitch oscillation (longitudinal 
was induced both with pitch trim and 
accomplished 


nanually, and recovery 
Use of a slight level turn proved a good 
technique, with pitch trim following the 
turn used to obtain either zero voke 
force or a slight fore or aft steadv load 
is desired 

Dutch roll, the 
iw of swept wing 


famous _roll-due-to 
uircraft, can be 
damped manually after some practice 
in applying control forces against the 
motion at the proper momentum or po 
sition in the oscillation. A manual 

method of a slight run again 
proved a good recovery technique which 


i 
was effective and easier to accomplish 
application, 


COVeCTS) 


than the control force 
which requires some practice for proper 
uM 

In cither phugoid oscillation or 
Dutch roll, use of autopilot or the auto- 
matic flight control aids, individually 
served to lessen pilot effort 


(This is the first of two articles on the 
Roeing TOT jet transport The second will 


mn next week's issue) 


Marine Corps Orders 


Hercules Transports 


New York—Marine Corps has pur- 
chased versions of two Lockheed C-130 
Hercules transports from Lockheed’s 
Georgia Division. Aircraft, scheduled 
for delivery in early 1960, will be given 
the USMC designation GV-1 

Aircraft will be used for in-flight r 
fucling and as assault transports. Addi- 
tional orders are anticipated by Lock 


heed 
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advanced 

engineering 

opportunities 
with thee TAPCO GROUP 


of Thompson ot gl 


REWARDING RESEARCH OPPORTUNITIES for engineering 
specialists now exist in the Advanced Engineering Depart- 
ment of the Tapco Group at Thompson Products. This is 
a continuing and expanding program. The Tapco Group, 
made up of five major Thompson divisions, is serving the 
Aero-Space, Electronics, Nuclear and General Industrial 
fields with fully integrated facilities for research, develop- 
ment and production of structures, propulsion systems, 
electro-pneumatic-mechanical auxiliary and accessory 





power systems, electronic controls and check out equip- 
ment, and fuel systems involving solid-state, liquid and 
nuclear fuel studies. 

If you would like to join the personnel of the Advanced 
Engineering Department in satisfying work at the frontiers 
of knowledge in these areas, there are opportunities for men 
with the following experience: 

GAS DYNAMICS —Internal and external flow, single a 
flows, transonic and rarified gas flows. 


HYDRODYNAMICS— Experience in boundary layer cavitation 


and sound, 


nd two ph ase 


APPLIED MECHANICS SPECIALIST— Expx ¢ in trajectories, 
system stability, system analysis and ition techniques, 


PROPULSION SPECIALIST—Familiar with gas dy cs and thermo- 
dynamics of nozzle flows and combustion of solid and lig 
propellants. 

INFORMATION THEORY ANALYST — Experienced in mathematical 


analysis of mechanical and electromagnetic transmission 
of information. 

PHYSICIST—Familiar with the physics of gases and liquids, mechani- 
cal and electromagnetic wave propagation within these media. 


SOLID STATE PHYSICIST—To work on electronic elements. 
MAGNETO HYDRODYNAMICIST—To work on advanced propul- 


sion Systems. 


APPLIED MATHEMATICIAN—Experience in logical program ming of 
systems and interest in communication and proba ty theory. 
Your complete resume should contain personal, educa- 
tional, experience data, and salary requirements. Send to 
DIRECTOR OF PLACEMENT. All replies will be held in 


strict confidence. 


Thompson Products, Inc. 


23555 EUCLID AVE. « CLEVELAND 17, OHIO 
Phone: !Vanhoe 11-7500, Extension 402, 703 


Founded in 1901 Piants in 19 Cities 


Nineteen Research and Development Centers 
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wane 
Wisc! : 
CUTAWAY shows how the new flying laboratory WS 460-L will look when fully equipped with weather system. 


Bendix Begins Work on Weather System 


By Michael Yaffee 


Ann Arbor, Mich.—Air Force's AN 
AMO-15 weather reconnaissance sys- 
tems program (AW Sept. 8, p. 37), with 
Bendix Aviation Corp.’s Systems Divi- 
sion as prime contractor, will cover a 
36-month period, which began Sept. 1. 

It will be divided into two phases. 
Phase | will take 13 months and will 
end with the flight testing of a proto- 
tvpe flying weather system designed to 
probe the atmosphere on a global scale 
Phase II begins at the 12th month and 
calls for the development and complete 
testing of four prototype systems by the 
33rd month. 

When integrated into a multi-jet 
transport aircraft, AN/AMQ-15 will be- 
come Weapon System +460-L. De- 
signed to replace Boeing WB-50 
weather reconnaissance aircraft now 


TEMPERATURE PROBES (ONE PER 
ANGLE OF ATTACK PROBE 
ICING PROBE (ONE PER SIDE) 


being operated by USAF Air Weather 
Service on a daily routing basis through 
out the northern hemisphere, the in 
tegrated system is expected to be in 
operation sometime in 1962 or 1963 
and will remain active until 1970. 
Designed as an advanced airborne 
system to provide meteorological and 
geophysical reconnaissance on a global 
basis, the new flying weather laboratory 
will include rocketsondes, dropsondes, 
aircraft probes and sensors, cloud and 
storm radars, computers, recorders, dis- 
plays and support. Data gathered with 
the system, while intended primarily fot 
Air Force use in the operation of air- 
craft and missiles, also will be made 
available to commercial air lines, U.S 
Weather Bureau and to private weather 
forecasting services. The system is ex 
pected to provide new facts and data 
which will materially aid the develop 


ELECTRIC FIELD PROBES 
FIELD METER 
DEW POINT AND INDEX 





TOTAL PRESSURE PITOT 


CONDENSATION NUCLE] COUNTER 
CONDUCTIVITY CHAMBER 


SIDE) 
OZONE PROBE 
(/, vmanence ACCELEROMETER 
= : 


ment of future missiles and space flight 
With the contract award to Bendix 
only a month old, the AN/AMQ-15 
program, of course, 1s just shifting into 
gear. The three-man Air Force advisory 
committee for the project—composed of 
a representative from Bendix, one from 
Boeing Airplane Co. and Aerial Recon 
naissance Laboratory's newly created 
AN/AMQ-15 project office at Wash 
ington, D. C., met for the first time less 
than a fortnight ago at Bendix Systems 
Division here. Selections of most of 
the sub-contractors still have to be made 
At the same time, however, much 
thought and effort went into bid pre- 
paration; approaches have been selected, 
and many decisions have been made 
Here, bnefly, is a rundown on just 
where the program stands at present 
e AN/AMO 15 project is being devel 
oped for the Aerial Reconnaissance Lab 


: 5 
7 4 
~ # 
~ : 
- 
—,"* 
es 


STATIC PORT (ONE PER SIDE) 


NUMEROUS external probes will be mounted on carrier aircraft to measure horizontal parameters along flight path. 
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oratory, Wright Air Development Cen- 
ter, under contract AF 33 (600)-37984. 
© Bendix Systems Division is the prime 
contractor and systems manager and has 
received a $12 million contract for the 
first 12 months of the program which 
will be funded on an annual basis. 

© Boeing Airplane Co, is the principal 
sub-contractor. 

e Approximately eight other sub-con- 
tractors will be brought into the pro- 
gram, very likely including one or more 
university groups. 

e Choice of operating aircraft remains 
unconfirmed. This probably will be an- 
vounced within a month and is ex- 
pected to be a version of the Bocing 
KC-135. 

e Rocketsonde requirements are fairly 
well established but no rocket has been 
settled upon. It will be selected from a 
rocket development program now under- 
way, rather than from the store of 
operational missiles. Convair (AW 
Sept. 15, p. 34) and Douglas, among 
others, have submitted proposals that 
now are under consideration. 

Initial plans call for weather recon- 
naissance missions of 6 to 9 hr. dura- 
tion, covering 4,500-4,800 mi. The 
system is to fly at altitudes ranging from 
45,000 to 55,000 ft. at speeds from 
Mach .85 to .95. Data will be 
gathered in both horizontal and vertical 
directions. 

For horizontal sensing along the 
flight path, the system will make use of 
scoops, probes, internally mounted 
analyzers, and automatic data process- 
ing and transmission equipment. The 
parameters will be measured as follows: 
e Turbulence will be recorded by ac- 
cerometers and probes. 

@ Ozone will be measured by the iodine 
dosimeter technique. 

@ Visibility data will be gathered by use 
of a light path of about 100 ft. from 
front to rear of the aircraft. 

@ Dew point will be measured with an 
automatic mirror hydrometer. 

@ Albedo (ratio of light refraction) will 
be found by means of two albedo win- 
dows which will allow upward and 
downward scanning by rotating mirror 
photometers. 

e Temperature, wind, pressure and icing 
will be measured by probes. 

© Index of refraction measurement will 
be made with an X-band refractometer. 
e Atmospheric composition will be ana- 
lyzed in flight with a mass spectrometer, 
and samples will be collected and stored 
for subsequent ground analysis. 

@ Atmospheric electricity will be meas- 
ured by three different sets of instru- 
ments, Field mills and/or alpha probes 
will determine clectro-potential. Count- 
ers will record the concentration of con- 
densation nuclei. 

Other measurements to be made 
along the flight path will be of D-valuc 
(difference between standard and actual 


































CONVEYOR loads rocketsondes into aircraft dispensor through launching port (above). At 
150,000 ft. the sonde package (below) separates from rocket and descends by parachute. 


































AEROJET 
for 


rocket power 


AIR FORCE’s TITAN 


> liquid-propeliant 
rocket engines 
orce TITAN ICBM 
were aesigqned and 
developed ct 
Liquid Rocket Plant 

rear Sacramento 
America’s largest industridl 
rocket facility 
Production engines are 


celivered 


AEROQJET-GENERAL CORP. 


A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 


Engineers, scientists —investigate outstanding opportunities at Aerojet. (Plants at Azusa and near Sacramento, Calif.) 





barometric pressures) and of storms and 
clouds. Tops and bottoms of cloud 
lavers from ground level up to 100,000 
tt. will be sensed with a K-band vertical 
canning radar system. A C-band hori 
zontal scanning radar will be used to 
find storm formations up to 150 mi 
trom the aircraft. Data processing equip 
ment will give the size, shape, intensity 
ind movement of the storm. 

Vertical sensing from ground level to 
150,000 ft. will be carried out with ex 
pendable dropsondes and rocketsondes 
These will be loaded bv automatic 
ground support equipment into a dis 
xensor located at the rear of the ait 
raft 

lhe weather observor will set a pro 
‘rammer for the desired sounding in 
terval, which mav be as short as 200 mi.., 
ind this will control the automatic dis 
pensor. A dropsonde and a rocketsonde 
robably will be ejected in pairs, but 
the pattern can be varied. Each sonde 
will be automatically tuned for proper 
ransmitting frequency and checked out 
mior to ejection If a faulty one 
hows, it will be rejected and a new onc 
dropped into place. They will then be 
jected rearward either by compressed 
ur or mechanical means, at an altitude 
of approximately 50,000 ft 

Dropsondes will descend bv para 
hute at an average rate of 75 ft./sec 
thereby keeping telemetering range to 
within 125 mi., and will contain the 
following equipment 
e UHF refractometer to measure index 
f refraction 
e Micro-coulomb equipment to deter 
mine ozone parameter 
e Automatic mirror photocell to deter 
mine dew point 
© Rotating mirror photometer to meas 
ure albedo 
e Ancroid pressure sensor to record pres 
sure 
e Thermistor to measure temperature 
This will be located at the end of a 
boom that erects after ejection 

At the top of the instrument package 
will be a transmitter, zinc oxide battery 
und a pulse coder for transmitting the 
data 

The rocketsondes will be ejected in 

launching tube which will descend 
by parachute until it becomes vertically 
stabilized An automatic timer then 
will fire the rocket from the tube to an 
iltitude of approximately 150,000 ft 
Once the rocket is free of the tube, the 
fins folded at its base will snap open 
ind lock into place 

At 150,000 ft., the protective nos« 
cone drops away and the sonde package 
falls free and begins its parachute des 
cent. Construction of the rocketsonde 
instrument package will be the same 
is that of the dropsondc except a boil 
ing point hyposometer will be used for 
high altitude pressure sensing. 

The complete rocketsonde vehiclk 
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Major Southern California 


missile operation has 
immediate openings 


for qualified graduate 


engineers with experience in 


instrumentation Systems 
with general knowledge of missile systems, including 


propulsion, guidance, structures and electrical systems 


Guidance Systems 


Experienced in research and testing of practical hardware, and 


with mathematical background for systems anabysis 


Flight Test 


Background should qualify for planning and formulating 


entire flight test programs 


Aerodynamics 


Must be able to analyze missile configuration to determine 
aerodynamic performance and stability and control 


characteristics 


Well paid jobs 
for qualified people 
Relocating expenses paid. 


For information on these and other engineering positions 


Mr. H. A. Roberts, Dept. 451 
Missile Division 
North American Aviation, Inc. 


12214 Lakewood Blvd., Downey, California 



































spacemaker cylinder 


uality Engineered 


to give quality results 


with Extras... 
at No Extra Cost! 


You get more—much more—when “You 


specify and use any of T-}’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras ...that are STANDARD, AT NO 
EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength ... saves space . . . reduces 
manhours and costs in all push-pull-lift op- 
erations. IMMEDIATE SHIPMENT in a 
wide range of styles and capacities, with 
64,000 combinations. Write for Bulletin 
SM 155-3 with complete engineering details. 
The Tomkins-Johnson Co., Jackson, Mich. 


G&D TOMKINS-JOHNSON 


METAL PISTON ROD SCRAP. 
ER ...Stenderd at No 
Extra Cost! 
NEW “SUPER™ CUSHION FOR 
AIR ...Standard at No 
Extra Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS 
. « » Standard of No Extro 
Cost! 

ONE PIECE PISTON... 
Standard at No Extra Cost! 


NEW “‘SELF-ALIGNING”™ 
MASTER CUSHION FOR HY- 
DRAULIC USE . . . Stand- 
ard at No Extra Cost! 


NO TIE-RODS TO STRETCH 
. «+» Standerd at No Extra 
Cost! 


STREAMLINED DESIGN .. . 
Oil Pressure to 750 P.S.i.— 
air to 200 P.S.1. Standard at 
No Extra Cost! 

FORGED SOLID STEEL HEADS 
+ «+ Standard at No Extra 
Cost! 


will be approximately 6 ft. long and 
6 in, diameter and will weigh about 
120 Ib. 

Sensor data from all sources will be 
fed through converters and buffers to 
a general er digital computer in 
the aircraft. Reference data from the 
aircraft will also be added and _ the 
processed data will then be inserted in 
storage. To prevent any possible loss 
of information, both raw and processed 
data will be permanently recorded on 
magnetic tape. 

Svnoptic and operational data will 
be transmitted in digital form by radio 
to USAF ground stations. Plans call 
for the direct entry of AN/AMQ-15 
data into the new Weapons Systems 
433-L data processing and 456-L global 
communication networks. Also, the 
complete weather reconnaissance svs 
tem, WS 460-L, is designed to be com 
patible with both air defense and au 
trafic control. 

The WS 460-L aircraft will carry a 
three-man weather reconnaissance crew 
in addition to its regular air crew. There 
will be a weather observer at the front 
of the cabin who will establish operat 
ing conditions, monitor performance 
and inflight transmissions, and interpret 
storm radar display. At the central con 
sole will be a weather technician who 
will make preflight and inflight equip 
ment checks, and prepare special mcs 
Sages for transmission to the ground 
An alr sampling operator will be lo 
cated at the rear of the cabin and will 





ORAG FINS 


STABILIZATION CHUTES 


SEPARATION JOINT 
ROCKET NOSE CONE 
LAUNCH STABILIZATION 
CHUTES SHROUD LINES 
INSTRUMENT PACKAGE 





DESCENT CHUTES 
CHUTE DEPLOYMENT LANYARD 
SEPARATION SQUIB 


TIMER 


IGNITER 
PROPELLANT 


STABILIZATION FINS 
LAUNCH TUBE 











ROCKETSONDES are ejected from aircraft 
in launching tube which descends by para- 
chute until stabilized vertically. 
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WEATHER crew will consist of a weather observer at front console, a weather technician 
at the central console and an air sampling operator at rear console. 


control and mon the sampling sub 


stcm 
All that is presently specified about 
ift itself that it be a multi 
ransport tvpc vehicle The KC-] 
inker would make an ideal carrier 
g to Lows G. Young, Bendix 
Director of Long Range Plan 
but Strategic Air Command has 
sniority on this aircraft. Definite 
vord on the choice of an operational 
WS 460-L aircraft expected some 
time next month 
Meanwhile, Bendix plans to carn 


mut all its development flight testing 


in the Boeing 367-80 prototvpe jet 
transport which is owned by its prin 
cipal subcontractor. In having this 
operational jet transport at hand, the 
Bendix-Boeing team gained a definite 
advantage over other teams which bid 
for the contract 

Integration of all the electronic and 


in 


mechanical equipment which com 
prises AN/AMQ-15 into a high per 
formance jet aircraft is expected to 
prove a major system design undertak 
ing, according to Bendix. Among other 
things, the technical performance of the 
svstem must be as high as possible 
without creating weight and drag pen 
Ities that would impair the aircraft's 
execution of the mission. Thus, scoops, 
probes, antennas and radomes, savs 
Bendix, must be and will be kept to a 
minimum. Performance of the rocket 
sonde sensors must be balanced, in 
turn, against sonde size and weight, 
rocket size and weight, and _ aircraft 
pavl id capabilities 

In setting up the mission profile for 
the AN/AMOQ-15, the scientists chose 
to measure meteorological and geophysi- 
cal parameters which are expected to 
be of great importance and which are 
now being measured inadequately or 
not at all. But as new information de 
velops, instruments improve and air- 
craft performance advances, the mis- 
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sion profile is expected to chang 

In the future. says Bendix 
ments mav be added to measure radi 
tion from outer space, clectromagn 
effects, different atmospheric constitu 
cnts and new factors that ma 


; 


important to civilian life and in 
Moreover, Bendix will trv t xtend 
ertical coverage of a future AN /AMO 
15 system to 300,000 ft " 
Reaching this altitude will 
nore upon new developm« nts in ro 





Electronics Engineers: 


HELP 
WRITE THE BOOK 
AT RYAN 


Ryan's work in electronics is so 
advanced that much of it has 
actually become standard text 
for industry and science 

Today you can help us write the 
book in continuous wave radar 
for navigation, missile guidance, 
and helicopter instrumentation. 


Design Engineers 

Packaging Engineers 
Microwave Antenna Designers 
Reliability Engineers 

Field Service Engineers 


For details write to J. M. Jackson... 
RYAN cca 
COMPANY 


me 
xs 


2720 HARBOR DRIVE 
San Diego 12, Californ 





You'll find 


DELTA 











Air Freight | |) DETERIORATION 


costs less 
than you think! 


A/A LINES 


Cal! Delta Air Lines, 
or write General Offices 
Atlanta Airport. Atlanta, Ga. 


GO SERV 


2008 TO DOOR 


WAREHOUSING 
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Keeping the AN/AMO-15 program 
Mission Profile current, particularly during develop- 
‘ ment, will be a prime responsibility of 
New WS 460-L weather reconnaissance Bendix Systems Division. Always a 
system will provide atmospheric measure- difhcult problem with new systems. it 
ments on a global scale and, equally sig- is expected to prove especially so with 
nificant, on a routine operational basis. the AN/AMO-15 because of the re- 
Following are the 13 meterological and quirement for a built-in growth po- 
geophysical parameters that will be meas- tential. Bendix will have to exert 
ured and the ranges within which they continuing surveillance, Young states, 
will be recorded semi-automatically by adding new parameters to the mission 
the new AN/AMQ-15 weather recon- profile or dropping established ones as 
naissance system: desired 
Pressure . Oto 1050 millibars The emphasis during the design 
Temperature 85C to +35C period will be on the development of 
Dew Point —85C to +35C a system with versatility—one that can 
Purbulence ..«» Oto 70 ft/sec. be used as a complete unit or in parts 
Icing Rate 0 to 0.25 in./min. in other aircraft. The AN/AMQ-15 
Winds 0 to 200 kt. will also be a system that can be used 
Visibility 0 to infinity in combination with other airborne 
Albedo Ratio Otol weapon systems; most important, per- 
Index of Refraction Oto 400 N units haps, it will be a system that can serve 
Ozone 0 to 30 x 10° cm/km (NPT) as a building block for more sophisti- 
D-Value (as occurs) cated systems. Flexibility will be the 
Conductivity 2 to 80 x 10° esu/sec. keynote, says Young, both in design 
Potential Gradient and in thinking. 
0 to 4 x 10° volts/meter The AN/AMOQ-15 program marks 
the first time in the [5 vear histor 








nd instruments than upon advances in of weather reconnaissance that new 
aircraft performance. Perhaps 10,000 weather reconnaissance equipment has 
ft. of the additional 150,000 ft.. Young been designated on an integrated sys- 
says, will be gained through improved tem basis and may set the pattern for 
uircraft performance. The rest will have future work in this field. The project 
to come through new and more power- also is a good example of the new team 
ful rocket propellants and smaller and approach that is becoming an estab 


lighter instruments. lished trend in the aviation industry 
ye a 
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What’s new in plastics? Visit the show 
and keep abreast of this ever-changing 
industry. See all that’s latest and best 
. » - new plastics you can use in your 
products. New equipment to speed pro- 
duction ... find out how to make bigger 
profits through use of plastics. Write 
for free tickets now . . . use your com- 
pany letterhead, please —the general 
public won’t be admitted. 






FIND OUT HOW 
YOU CAN USE 


“PLASTICS FOR 
PROFITS” 








SPONSORED By: THE SOCIETY OF THE PLASTICS INDUSTRY, INC. 
250 Park Avenue, New York 17, N. Y. 








work in the fields of the future at NAA 





ACOUSTICAL 
ENGINEERS 


Immediate opening for top- 
level man, qualified to work 
up to supervisory status, to 
work on the most advanced 
weapon systems as the B-70 
and the F-108, and the X-15— 
first manned space ship. 


He should have a background 
in EE, ME, or Physics, with 
an accent on several years 
experience in acoustics. 


He'll calculate and measure 
sound levels for consulting on 
procedures to insure crew 
comfort and efficiency; and 
work out sound environment 
problems on equipment of 
particular airframes and 
structural fatigue problems 
resulting from high acoustical 


ley els. 


There are also challenging 
opportunities for less expe- 
rienced acoustical engineers. 


Write to: Mr.A. K.Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH A\ 


AMERICAN AA 
AVIATION, INC. 
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cause of the size of the program, 
\ir Force felt that it was too big 
»b for one company At the same 
the Air Force wanted industry 
idle the complete program and so 
tor bids on the total effort In 
ition for the bidding, the Ai 
onducted two technical briefings 
Wrght-Patterson AFB, Dayton 


sisting of approxi 
oups, bid tor the 


spearheaded by one 

» act as the system 

The Bendix-Boeing team 

onh ne which didn’t com 

t itself to a number of subcontrac 
Bendix is strongly against such 
itments, preferring instead to ex 
ill proposals—even those from 
f the other teams—and then 
isory capacity to the 
weight of the written 

oject was about two 


Aviation Corp., through its 
Division was selected as the 
mtractor and svstem manager 
ther Bendix divisions will join 

the Systems Division to provide 
design, instruments and sondes 
data processing, radars, 

juipment, parts of the 
m and rocketsonde 


is the major 
make available 
et transport for 
its Seattle facili 
be responsible 
nnas, system in 
mde dispensers 
handling, equip 
sampling sub 
sting and aircraft 
mputing anc 
instrument tech 
nterference 
ind rockets will 
eht other com 
dl ive 
rseeing the program are, in addi 
the Air Force advisorv commit 
nagement board which repre 
» management of Bendix and 
i technical advisory committe 
made up of outside consult 
1 kev scientists from Bendix 
ng, and gram manage 
uncil which will coordinate all 
pating groups at the program 
gement level 
kev individuals in the project 
lerick B. Cline of Bendix Sys 
vision, program director; Roget 
the Aerial Reconnaissance Lab 
project engineer; E. W. Kirch 
f the Air Materiel] Command, 
ting officer, and R. E. Welsh, 
f AMC, buver 
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NOW AVAILABLE! 
NEW RADIATION, INC. 


Short Form Catalog 1-58 


Brief, 
Easy-to-Read 
Specifications on 
Latest Radiation, 
Inc. Equipment 


SEND FOR 
your COPY 
TODAY! 


TELEMETERING EQUIPMENT + RECORDING SYSTEMS 
TEST EQUIPMENT + DATA PROCESSING EQUIPMENT 


Designed and built to exacting specifications for use where 
outstanding reliability and ruggedness are absolute require- 


ments. 


Use coupon below to send for your Radiation, Inc. Short 
Form Catalog 1-58 and to receive future mailings. 


RADIATION 
INC. 


Personnel 
Inquiries MELBOURNE AND ORLANDO, FLORIDA 


Invited AVIONICS - ASTRIONICS - INSTRUMENTATION 





RADIATION, INC. AV 1 
P.O. BOX 37, MELBOURNE, FLORIDA 


Send Catalog Send me future bulletins 


NAME 


COMPANY ADDRESS 


city STATE 











F8U-Is Accompany Regulus II 
On First Submarine Launching 


Regulus II is positioned on USS Gravback (above) prior to first 
firing of the Chance Vought missile from a submarine (AW Sept 
22, p. 27). At left, Aerojet-General booster rocket is started, and 
Chance Vought FS8U-1 chase planes, speed brakes extended, pass 
by. Below, Regulus II becomes airborne and overtakes chasc 
plane. Booster will soon drop off and GE J79 provides thrust 











AVIONICS 





USAF Extends Avionics Ground Support 


By Philip J. Klass 


Washington—Increasing Air Force 
dependence upon ground-based avionic 
systems, and their mushrooming com 
plexity, is reflected in the growing num 
ber of electronic supporting systems, 
the avionic counterpart of the weapon 
system. The Air Force currently is 
spending more than a billion dollars 
annually on such systems, officials esti 
mate 

The aircraft and missile weapons that 
the Air Force can throw at an enemy 
can be compared to a_prizefighter’s 
fists, with the avionic supporting svs- 
tems performing the functions of the 
prizefighter’s eves, central nervous sys- 
tem and brain. 

Collectively these avionic systems are 
intended to provide a source of speedy 
information—on the status of enemy 
forces, our own forces, the environment 
in which combat will take place—in dis 
tilled form to speed its assimilation by 
\ir Force commanders. 

In the little more than two years 
since the first Electronic Supporting 
System Project Office (ESSPO), equiva 
lent of the Weapon System Project 
Office (WSPO), was established, the 
number has grown to a total of nine 
active or programmed offices. By way 
of comparison, there are 37 active 
WSPOs. including three for special re 
search programs 


Support System Projects 


Current supporting system projects 
and their project numbers are as follows 


e213L: Distant Early Warming 
(DEW) Line. 
e 216L: Continental Air Control and 


Warning System (SAGE “+”’). 

e 224A: Ballistic Missile Early Warn- 
ing System (BMEWS) 

e 312L 314L: Base Air Defense 
Ground Environment (BADGE) and 
Tactical Air Control System (TACS). 
These two programs have been com- 
bined because of their similarity. 

e 431L: Traffic Control, Approach and 
Landing System (TRACALS). 


e 433L: Global Weather Reconnais- 
sance System. 

¢438L: Intelligence Data Handling 
System. 


e 456L: Air Force Global Communica- 
tions System. 
© 465L: Strategic Air Command Con 
trol System. 

International Telephone & Telegraph 
has just been named prime contractor 
for the development of the SAC Con- 


90 


trol System (465L), designed to keep 
the SAC commander continuously 
posted on the up-to-the-minute status 
of every SAC bomber and missile. Air 
Force will shortly begin evaluation of 
bids to select a contractor for moderniz- 
ing its Global Communications System 
(AW Aug. 6, 1956, p. 252). 

Problem of selecting compatible ele 
ments of a complex system and coordi- 
nating the efforts of a multitude of 
contractors which prompted the Air 
Force, and subsequently other services, 
to adopt the weapon system manage 
ment concept, is also responsible for 
its application to complex avionic sup 
port systems. 


Weapon System Comparison 


Although there are many similarities 
in the operation of the Weapon Sys- 
tem Project Office and the Electronic 
Supporting System Project Office, there 
are significant differences between the 
weapon system and its avionic counter- 
part, according to Col. Gordon 1 
Gould. (Gould is assistant deputy com 
mander for Weapon-Systems, Electron 
ics, Headquarters, Air Research and De- 
velopment Command 

For example 
¢ Single prime contractor: Most weapon 
system contracted as a 
single package to one manufacturer or 
team. Electronic 
mav be contracted 


programs art 


contractor-arranged 


supp systems 


ring 


Pe ee) 


Flight Reference System 








COCKPIT 


a: 


all 
as 
Porat? 


on the same basis, as in the case of the 
Ballistic Missile Early Warning System, 
which went to Radio Corp. of Amer 
ica, Or on a piecemeal basis as with 
SAGE. The latter approach greatly in 
creases the system engineering load on 
the Electronic Supporting System Proj 
ect Office 

e Silhouette: Unlike a Boeing B-52, a 
Convair F-102 or Atlas missile which is 
a well-defined object that is confined 
within its airframe except for ground 
support equipment which is always 
close by, an electronic supporting sys 
tem has no well-defined silhouette and 
its elements may be scattered around 
the entire globe 

e Lifetime: Whereas the design of an 
aircraft or missile usually can be 
stretched only so far before 
obsolete and must be 
scrapped, an electronic supporting SVS 
tem usually has indefinite life through 
continual improvement, although indi 
vidual bits and pieces will be scrapped 
in the For example, USAF’s 
new” Global Communications System 


it becomes 
completely 


pre COSS 


really is a systems approach aimed at 
modernizing existing facilities and ex 


tending their capability to meet the 


needs of warfare at ballistic missilk 
speeds 

© Coordination: Most weapon systems 
can be designed without need for in 
tegrating their design with 
ons, as for example a B-52 


other weap 
or an F-102 












for A3J 


General Electric SR-1 Master Flight Reference System is for North American A3J. Com- 
ponents (in addition to those labeled) are, back row, left to right: pitch-angle selector; com- 
pass coupler; roll-yaw computer. Front components are compass transmitter and controller. 
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THE LOS ANGELES DIVISION © 


work in the fields of the future at NAA 





STRUCTURAL 
TEST 
ENGINEERS 


NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70, F-108 and the rocket 


ship X-15. 


As part of our expanding 
organization, you'll manage 
elevated temperature test 
projects, including planning 
and design; conduct tests and 
report results. 


INSTRUMENTATION 
ENGINEERS 


If you know instrumentation 
and equipment limitations, 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynamic 
loads, temperatures and 
deflections. 


Write to: Mr. A. K. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 








NORTH 
AMERICAN 
AVIATION, INC. 


L\ 
[aN A\ 
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However, an clectronic supporting svs 
tem, such as DEW Line 
closely integrated with the Continental 
Air Control and Warning Svstem, as 
must the Ballistic Missile Farly Warn 


ing Svstem. Furthermore, most clec 


must he 


tronic supporting systems must be de 
signed to operate with a variety of 
different weapons. For example, SAGI 
must be compatible with the North 
American F-86D, Convair F-102 and 
F-106, North American F-108 and th 
Bocing Bomar 


The combination of several clectronix 
} 


supporting systems and several weapon 
systems, as required for air defense, for 
cxample, represents a “super tem” 


of such complexitv as to stagger the 
imagination and to pose coordination 
problems which exceed the authority of 
inv single weapon system or electronic 
supporting svstem project off In 
such super svstems, each weapon is 
nerely one element in a complex servo- 


mechanism 


Compatibility Factor 

For example, the aerodynamic re 
sponse characteristics of a new super- 
sonic interceptor must be compatible 
with the computers used by SAGE. 
But if there is incompatibility, the in- 
terceptor WSPO has no authority to 
order a change in SAGE, nor does th 
uir defense ESSPO have authority to 
insist upon a change in the interceptor’s 
design 

This explains why the Air Force 
earlier this vear set up an Air Defense 
Svstems Integration Division (ADSID) 
which is one level above an ESSPO and 
WSPO. ADSID is responsible for test 
and integration of individual weapons 
into the air defense avionic environ 
ment and for working out incompati 
bilities 


Despite the wide varict: f tasks 
‘ 


which individual electronic supporting 
svstems are being designed to perform, 


thev all have one thing in mmon 
thev all employ computers and requir 
extensive communication facilities to 


gather information from distant loca- 
fons 

This poses additional coordination 
problems because the computers in dif 
ferent svstems must be able to exchang« 
data with one another. For example 
computer in the Ballistic Missile Farh 
Warning Svstem must be able to fecx 
data to the SAC Control Svstem com 
puter so the SAC commander will be 
instantly alerted in event of an attack 
and will know the nature and direction 
of the blow. Similarly, the SAC Con 
trol System computer should be able to 
obtain the latest weather information 
from USAF’s planned Global Weather 
Reconnaissance System so the SAC 
commander can incorporate weath« 
data into his strategy 

This means that computers must 


SYSTEMS 
RELIABILITY 








wit 


AS 
GENERATORS 


These extremely versatile units are 
being used in aircraft and mussile 
systems to operate hydraulic pumps 
electric generaters, gyroscopes and 
turbo-Diowers; to initiate. flotation 
bags; to pressurize hydraulic accumu 
lators and pneumatic systems and a 
wide variety of similar applications 

Units are very light in weight, com 
pact in size and can be produced to 
meet individual customer specifica 
tion. Gas produced is of controlled 
pressure, mass-flow and temperature 
ndependent of external environment 
acceleration or vibration 

Mc /S/A is also producing igniters 
pressure cartridges, explosive bolts 
initiators and hi-pressure electrical 
onnectors for ordnance rockets, guid 
ed miss les aircraft and ommercial 
uses 
Write in for detail technical data. 


Explosive Ordnance by 


Mc bormich Selph Associates 


pert — H 


California 






























CONTOUR TRENTWELD TUB- 
ING is furnished in ten basic 
classifications: Pressure Tub- 

ing, Mechanical Tubing, 
Aircraft Tubing, Heat Re- 
sistent Tubing, Orna- 
mental Tubing, Sanitary 
Tubing, Beverage Tub- 
ing, Lorge Diameter 
Tubing, Shaped Tubing, 
and Formed Tubing. 











TRENTWELD tubing is equal in strength and 
has more uniformity than tubing made by any 


other method of manufacture 


Trent offers tubing in sizes ranging 
from %” to 40” O.D. and in a wide 
range of grades. These include: 
Hastelloy,* Zirconium, Zircaloy, 
Titanium and 19-9-DL grades. All 
are made by an exclusive welding 
process—Contour Trentweld®—which 
virtually eliminates the bead. Fur- 
thermore, by cold working and an- 
nealing after welding, Trent makes 
the weld equal in strength and corro- 
sion resistance to the parent metal. 

To insure that Trentweld tubing 
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is of the highest quality attainable, 
a rigorous quality control program 
is carried out. Samples of each lot 
are tensile tested. Periodic tests — 
flattening, reverse bend, flare and 
flange, coil, and pressure — are 
conducted. Rigid corrosion tests are 
made on all lots intended for corro- 
sive applications. When requested, a 
unique “single-wall’’ X-ray inspec- 
tion is made as your final assurance 
of a sound, uniform product. 

Why not take advantage of Trent 





quality when you order stainless or 
high alloy tubing? For further in- 
formation, write for the Trent tubing 


handbook, Trent Tube Company, 
East Troy, Wisconsin. 


bynes, Slellite ¢ 


TRENT 
TUBE 
COMPANY 


Subsidiary of Crucible Steel Company of America 


GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF. 

















speak the same language” or at least 

cmploy codes which can be easily trans- 
lated without elaborate conversion 
equipment and consequent time delays. 
l‘urthermore, the rate at which data can 
be exchanged between computers will 
depend upon the tvpe of communica- 
tions links available between the two 
locations, which means that computers 
and communications capabilities must 
be carefully coordinated. 

Maj. Gen. Victor R. Haugen, direc- 
tor of systems management, heads up 
ill Weapon System Project Offices and 
Electronic Supporting System Project 
Offices, and Col. William H. Condon 
is his deputy for ESSPOs. Most of the 
Electronic Supporting System Project 
Offices are located at Wright-Patterson 
\FB in Dayton. The Continental Air 
Control and Warning System, DEW 
Line and Ballistic Missile Early Warn- 
ing System project offices are located 
in New York City, conveniently near 
the system engineering staffs of West- 
crn Electric and American Telephone & 
l'clegraph Co. which are major contrib- 
utors to these three programs. 

During the Fe at phase, the 
Electrome Supporting System Project 
Office is headed by a representative of 
the Air Research and Development 
Command, with an Air Materiel Com 
mand representative taking over when 
the program moves into production. 

Both groups are represented, how- 
ever, throughout the life of the program. 
Size of an ESSPO staff ranges from a 
handful to as many as 40, depending 
upon the program and its status. 


Procurement Differs 


One difference between a WSPO 
and ESSPO is in the procurement set- 
up, Col. Condon points out. Whereas 
a WSPO staff normally includes an 
AMC procurement representative, all 
ESSPO procurement matters are han- 
dled by the Rome Air Force Depot, 
Rome, N. Y. The AMC personnel on 
the ESSPO staff are responsible for 
getting the system into service and 
ironing out production, supply and 
maintenance problems. 

There is another difference in the 
procurement area between weapon sys- 
tem and electronic supporting system 
programs. Practically every weapon 
system is funded on a package basis, 
whereas the electronic supporting §sys- 
tems frequently are authorized on a 
piecemeal basis. i 

The Intelligence Data Handling Svs- 
tem (438L) and Global Weather Re- 
connaissance System (433L) have not 
vet been fully funded, hence are being 
carried out in degrees 

Air Force recently awarded a contract 
to Bendix Aviation to develop airborne 
instrumentation and to perfect jet 
weather probing aircraft as part of 
433L. The Bendix program is identified 
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AERODYNAMICISTS 


EXCEPTIONAL OPPORTUNITIES ON 
CHALLENGING, LONG-RANGE PROGRAMS 


Bell Aircraft’s expansion in three major fields has 
created high level positions on advanced analytical and 
development programs. Immediate openings include: 


SPACE FLIGHT “Dyna-Soar" 


GROUP LEADER FOR HEAT TRANSFER ANALYSIS 
SENIOR ENGINEERS FOR: 
@ Gasdynamics Research @ Stability and Control 





@ Static and Dynamic Aeroelasticity @ Fiutter 


AIRCRAFT vet VTOL 


GROUP LEADERS FOR: 
@ Stability and Contro! @ Installed Engine Performance 





SENIOR ENGINEERS FOR: 
@ Static Aeroelasticity and Flutter @ Advanced 
Aerodynamic Design @ Flight Contro! Systems 
Analysis @ Aerodynamic Testing @ Aerodynamic 
Heating Analysis 


MISSILES Advanced Design 


GROUP LEADERS FOR: 
@ Flight Control Systems @ Stability and Control 





@ Performance 


SENIOR ENGINEERS FOR: 
@ Performance @ Stability and Control 


Send your resumes today to learn about these assign- 
ments and the unusual opportunities they offer you for 
rapid advancement and professional growth. Liberal 
salaries and fringe benefits. And you'll find good living 
for you and your family with unexcelled cultural and 
recreational advantages on the beautiful Niagara 
Frontier. 


Write: Supv., Engineering Employment, Dept. E-52 
BELL AIRCRAFT CORPORATION 
Buffalo 5, New York 





Bell Aircraft Corporation is a member of the Martin- 
Bell industry team developing the Dyna-Soar hyper- 
sonic glider for the U. S. Air Force. Other team 
members are the Martin Company, Bendix Aviation 
Corporation, Minneapolis-Honeywell Regulator 
Company, Goodyear Aircraft Company and Ameri-+ 
can Machine and Foundry Company. 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


You may wonder what the future holds for the 
engineer who decides to build his career in the 
aircraft/missile industry. 

In terms of permanent demand, this industry 
probably requires a greater proportion of engi- 
neers to total personnel than any other. Here at 
Douglas we are now employing more engineers 
than we did during World War II. 

In regard to professional standing, the air- 
craft/missile industry deals always with the 


latest state of the art in every engineering and 
scientific specialty involved. Its engineers are in 
one of the best informed and highest prestige 
fields in their profession. 

Whatever your present activity, if you decide 
to move into aircraft, missile and space tech- 
nology, we would like to talk with you. 

Please write to Mr. C. C. LaVene, 
Douglas Aircraft Company, Box 620-M, 
Santa Monica, California 











as W eapon System 460L because it will 
encompass the jet airframe as well as 
instrumentation, but it will merely serve 
as an “input” or “sensor” for the 


und-based system which analyzes 
data from a varietv of such sources. 
Shrinking Globe 
i ' e in the speeds of mili- 
t f | missiles requires at least 
, ecrease in the time 
nsmit vital military in- 
fr lation from distant sites to com- 


mand headquarters. The vastness and 
complexit tf avionic systems required 
to keep pace with hypersonic vehicle 

weeds and global operations suggests 
that the future will see increasing use of 


the systems management approach 


Semiconductor Device 
Based on Hall Effect 


Semiconductor device whose output 
is controlled by the product of its input 
current and the applied magnetic field 
has been developed and is now in pro 
duction at Ohio Semiconductors, Inc 
of Columbus. Device, called a Halltron 
because its operation is based upon the 
Hall Effect, can perform number of 
different functions in avionic equip 
ments 
e D.c. to a.c. converter 
e Low-frequency gyrator or circulator. 
e Analog computer clement. 

e Magnetic modulator. 
e Motor torque sensor. 
e Magnetometer or compass clement. 
e Static potentiometer. 

\ whole family of Hall Effect devices 
was predicted nearly two vears ago at 
an international semiconductor svm 
posium in New York by Dr. T. S. Moss 
of the British Ro Aircraft Establish 

‘ n reporting British work on 
the new semicon tor device A\\ 


Mav 13, 1957, p. 1 


; nt 
1 I 


Ohio Semiconduct eports it can 
produce a variety of Halltrons from 
different compounds of indium-anti 
monide and imdium-arsenide \lodel 


HS-51, now in production, comes in 
eran ncapsulated unit which meas 


wire nl ix4x0.03 


The HS-51 deliv utput voltage 
ter than 500 m with mput cu 

*f 500 ma. and kilogauss mag 

netic field at normal 1 n ambient with 
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World's largest 
producer of 
components 


for flight! 








For example, Rohr builds the complete, 40-foot fuselage section, jet pods 
and struts, sound suppressors and thrust reversers, and horizontal sta- 
bilizers for the great, new Boeing 707 Airliner, as shown above. 


The fact that our record backlog 
figure is over 50% commercial 
contracts is just one of many reasons 
Rohr offers unusual security 
along with professional growth 


to highly-skilled aircraft engineers.* 


Please forward resume to J. L. Hobel, Indust Re M 
Rohr Aircraft Corporation, Chula Vista, California, Dept 
Cilizenship required 





AIRCRAFT CORPORATION 
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DYNA-SOAR. ee An important step forward into the Space Age 
marked the award of preliminary design contracts for 
this advanced vehicle to the Glenn L. Martin and 
Boeing Aircraft Companies heading competing design 
teams. Dyna-Soar will be designed to glide around 
the world in a series of skips at speeds in excess of 
17,000 M.P.H. Its mission is orbital reconnaissance, 
strategic bombing and aid in exploring the fringes of 
outer space. 


Like other developments in Space Technology, 
Dyna-Soar, even though not scheduled to fly until the 














1960’s, will affect thousands of buying decisions 
tomorrow, next week, next month. AVIATION WEEK 
anticipated this kind of vehicle in its March 18, 
1957 issue—has also described it in other technical 
articles—in the November 11 and December 16 issues 
of last year, and in the “Research for Space” edition 
of June 16, 1958. 

The most authoritative source on Space Technology, 
AVIATION WEEK is also your most effective advertis- 
ing medium to the entire Aviation industry including 
the multi-billion dollar Space Technology market. 





Sell Today the Market of Tomorrow: 
SPACE TECHNOLOGY 


Aviation Week 


including Space Technology 


A McGraw-Hill Publication ® @ 
330 West 42nd Street, New York 36, N. ¥, 











no device cooling. At zero field, the 
+ impedance is 0.8 ohm and at 10 
kilogauss the output impedance is 24 
ohms. Substantially higher power levels 
and extremely low input and output 
signal levels can be accommodated at 
normal environments, company says. 


METAL A \ 





METAL B~ 
PELTIER Effect, reverse of thermocouple principle, applies d.c. power to loop of two metals. 





Cooling extends both ranges consider- 
ably. Frequency response is quoted at 
approximately 10° to 10°" sec. 

Additional technical data can be ob- 
tained by writing Ohio Semiconductors, 
Inc., 1035 West Third Ave., Columbus 
8, Ohio. 


- EMF 








lead 
COLD 
RESERVOIR 


Semiconductor Used for Cooling 


Los Angeles—Small semiconductor re- 
frigerator for cooling infrared detectors 
from 20C ambient temperature down 
to minus 30C for long periods without 
use of moving parts or fluids has been 
developed by Nortronics Division of 
Northrop Aircraft, Inc. 

Device makes use of the Peltier Ff- 
fect, first discovered in 1834, in which 
fiow of current creates temperature dif- 
ferential between opposite ends of a 
pair of dissimilar, quasi-metallic semi- 
conductors. Same principle has been 
applied to cooling of transistors. (AW 
May 23, 1955, p. 33.) 

Nortronics has delivered two experi- 
mental Peltier refrigerators to Naval 


Ordnance Test Station, China Lake, 
Calif., for evaluation as infrared de 
tector coolers. Cold chamber itself 


measures 4 in. dia., 14 in. long. Device 
requires 10 amp. at 0.25 v.d.c., or about 
24 watts power to reduce detector tem- 
perature the required 50C below am- 
bient. 

Milburn B. Grier, who heads Nor- 
tronics’ Peltier refrigerator development 
program, says the future progress in 
Peltier refrigerators as av upon ob- 


taining new semiconductor materials 


with larger thermo-clectric power, lower 





PELTIER refrigerator for cooling infrared de- 
tector has no moving parts or fluids. 
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resistivity and lower conductivity, but 
adds that such materials are coming out 
of semiconductor research. 

In Peltier refrigerator, for anv choice 
cf materials the temperature drop 
achieved can be increased by increasing 
current flow up to the point where 
Joule heating begins to offset the cool- 
ing obtained from the Peltier Effect. 
Temperature drop can be increased also 
by cascading (adding) consecutive stages 
of refrigeration elements 

Semiconductors should have low 
thermal conductivity and should be as 
long as possible to obtain maximum 
insulation between hot and cold ends 
of the bridge, but resistivity of the svs- 
tem must be low. 


Specific materials which Nortronics - 


uses have not been disclosed pending 
establishment of company’s patent posi- 
tion. 

Reverse of the Peltier effect is known 
as the Seebeck Effect, which is the 
basis for thermocouples used for tem- 
perature measurement. With new 
semiconductor materials, it may be pos 
sible to improve efficiency of Seebeck 
(thermocouple) generators sufficienth 
to enable them to compete with solar 
cells using photoelectric effect, as a 
means of converting solar energy into 
electricity, Grier believes 


7 FILTER CENTER 


® Major Advance in ECM—Navy has 
given its highest civilian award, Dis 
tinguished Civilian Service Award, for 
a “major breakthrough” in electronic 
countermeasures to Lynwood Cosby, 





Naval Research Laboratory scientist. 
The 3l-vear-old scientist conceived a 
new ECM technique for defense of 
naval ships and aircraft, designed ex- 
perimental equipment and tested it in 
sea trials. Cosby and several associates 
who earlier had received a $500 award 
for the development, receive an addi- 
tional $4,500, with the lion's share go- 
ing to Cosby. 


Price of New Navigation Aids—Civil 
Aeronautics Administration has released 
figures on average cost of its new 
navigation facilities. Average per-site 
figures include price of cquipment, 
construction, installation and comnms- 
sioning 

@ Air Route Surveillance 
716,000. 

eTiec-in and Remoting 
Radar: $1,080,000. 

e Airport Surveillance Radar: $709,270 
e Air Traffic Radar Beacons for ARSR 
$194,000. 

e Air Trafic Radar Beacons for 
$158,000. 

@ Airport Surface Detection Equipment 
radar: $318,000. 

e ILS Instrument Approach System 
$193,421. 

® Vortac Navigation: $250,000 
e Conversion of VOR into 
$208,000. 

e Terminal (airport) VOR: $103,000 
eHigh Intensity Approach Lights 
$109,000. 

e Control Tower: $112,100. 


Radar: $1, 


of Military 


ASR: 


Vortac 


PSpace Communications—lourth Na- 
tional Acro-Com Symposium at Utica, 
N. Y., Oct. 20-22, will include two 
davs of unclassified sessions, one day 
requiring “Confidential” clearance. Un 
classified portion will include session 
on space communications, with follow 
ing papers slated for presentation 

e Introduction to Space Communica 
tion Systems Design, by L. P. Yeh of 
Westinghouse. 

° om Phenomena in Space Com 
munications by Dr. F. J. Tischer of 
Ohio State University. 

¢ Communication Between Space Ve- 
hicles and Polar Locations, by Lt. W. 
D. Stuart and Luther C. Kellev of 
Army Signal Radio Propagation Agy 
e Coexistence of Celestial and Ter 
restrial Communications, by S. G. Lutz, 
Hughes Aircraft 

e Communication During Hypersonic 
Re-Entry, by Edwin Langberg of Avco 


Radiation, Anyone?—Moderate cost 
high-voltage particle accelerator, called 
Dynamitron, for use in conducting 
radiation vulnerability tests on avionic 
equipment, can be purchased for $60, 
000 in a l-million eclectron-volt model 
or for $96,000 in a 2-million electron 
volt modcl. Manufacturer: Radiation 
Dynamics, Inc., Westbury, L. L.. N. Y 
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TITAN ICBM first stage mockup is raised into position from simulated transtainer (above, left). Nose cone (top right) is mounted in han- 





dling frame, with nose section pointed downward. Controls on frame rotate nose cone into position on second stage. Avco nose cone han 
dier (bottom right) has reversed whiffle tree which is attached to Hydra-Set. 


Titan Handling System Designed for Speed 


By Erwin J. Bulban 


Mitchel AFB, N. Y.—Handling equip- 
ment for placing the Martin Titan inter 
continental ballistic missile in its verti- 
cal storage site is designed to take its 
three major portions from their trans 
tainers, move them into assembly posi 
tion and have the new USAF weapon 
in the silo in approximately 4 muin., 
using low-level skills at a cost of some 
$200,000 for the hardware involved. 

Titan handling system, developed by 
American Machine & Foundry’s Green- 
wich (Conn.) Engineering Division, fea 
tures use of readily available off-the-shelf 
equipment to keep costs down, develop- 
ment and engineering time to a min 
mum. The system, which is a portion 
of American Machine’s responsibility to 
furnish all hardware to emplace, service, 
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maintain and launch the Titan, closely 
follows Army practice in handling large 
missiles. 

Basic components include a Coles 
3010 self-propelled crane, a standard 
USAF MC-1 self-propelled hydraulic 
crane, two standard USAF B-1] mobile 
workstands, a standard USAF 5-ton 
truck, two transtainers (furnished by 
Martin) for transporting Titan stages, 
and a handler (furnished by Avco) for 
the nose cone. 

In an actual operational stage han 
dling procedure at a prepared launching 
site, the transtainers—one carrving the 
two-engine first stage, the other the 
single-engine second stage—leave the 
storage area for the silo, the Coles cranc 
and MC-] crane also heading for the 
site. The silo’s overhead closure doors 
are opened and the MC-1 crane em 





places temporary working platforms 
around the silo mouth work platform 
This operation takes approximately 15 
min. In the meantime, the transtainers 
and Coles crane arc 1 
rately by means of painted lines and the 
crane outriggers are extended to prevent 
tipover. Protective covers are also 
moved from the stages 


aceu 


posith ne 


Slings and adapters are attached t 
stage |, ground crews using the B-] 


workstands, and tag lines are attached 
to prevent stage sway in wind while it 
is off the ground. First stage is lifted 
from the transtainer, slewed around t 
its position over the silo mouth and 
lowered onto support arms, where it 1s 
bolted in the vertical position 

An elevator platform, with stage | 
attached, is then lowered into the silo 
and work platform fillers are inserted 
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solid 
icorelabercas 


To a man floating weightless around Space Statior 
C, these are perhaps meaningless words—but sol 
footing is highly important to most of us who live 
and work on the surface of the earth. 

Autonetics has established a solid footing in 
tial guidance through 12 years of successful develo 
ment and production of airborne and ocean-goi! 


iner 


systems, as well as systems for space applications 
The healthy growth of the Autonetics Guidance 


Engineering department — based on a 


highly diversified contracts —has created new senio1 


number of 














level positions in the fields of electro-mechanical com- 
ponent development and system analysis 

Well qualified, experienced men will find solid foo 
ing in this permanent, progressive, and successft 
organization —plus the chance to create and to grow 
in one of today’s most challenging fields 
Now is the time 


lt 


But time’s a-wasting 
what the future holds for you at Autonetics 
Please resume to Mr. C. K 


Manager, Employment Services, 9150 E 


send your 


Highway, Downey, California. 


nics Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC 











FOR PRECISE final maneuvering into pit, 
stage is remote-controlled (lower left). 


to take up the space difference in diam- 
eters of stage 1 and stage 2. The Coles 
crane then swings stage 2 from its tran- 
stainer into position over stage | and 
mates the two assemblies at ground 
work platform level; the elevator is 
again lowered to position the top of 
stage 2 for nose cone attachment at 
ground level. 

Nose cone is removed by the MC-] 
crane from the transport truck, attached 
to a positioning frame on which the 
cone is mounted upside down. MC-1's 
crane is fitted with a Mefco Hvydra-Set 
device, equipped with a double-acting 
hydraulic cylinder having an inherent 
vernier pump. Remote control lines to 
the Hydra-Set permit extremely accu- 
rate positioning of the nose cone atop 


stage 2; the unit simultaneously pro- 
vides visual gage of the nose cone 
weight. Latter feature is important 


since it shows the operator whether 
the cone is being lowered square onto 
the second stage. 

When the nose cone is assembled to 
the second stage, the vehicles leave the 
silo area, after the temporary ground 
level work platform is removed and the 
elevator platform is lowered further and 
the overhead doors are closed. 

It is estimated by American Machine 
engineers that it takes approximately 74 
min. to position each stage after re- 
moval from their transtainers, 15-20 to 
emplace the nose cone. Total handling 
time is probably only about one-six- 
teenth of that required to get the missile 
in readiness for firing. Vertical under 
ground storage of Titan (and upcoming 
Minuteman) considers a “shotgun’’ re- 
taliation concept under which the 
USAF would have approximately 15 
min. to let go its striking power after 
the Soviets launched an attacking force. 
The possibility that U.S. would have 
time for only one round of retaliatory 
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ICBM’s designed to hit the Soviets as 
hard or harder than they hit us, is the 
basis for ready-quick one-shots. 

Demonstration of a mock-up Titan 
on a dummy site was recently given 
some 200 personnel from cognizant 
USAF commands and Ballistic Missile 
Division at Mitchell AFB recently (AW 
Sept. 15, p. 29), where development 
engineering inspection (DEI) was held. 
Simulated Titan was comprised of rec 
tangular, fabric-covered stages resem- 
bling actual ICBM only in weight, di- 
mensions and balance, two saddles were 
mocked up to represent the actual trans- 
tainers on which the two stages rested. 

Only the first stage was removed from 
its simulated transtainer and positioned 
in the mocked-up silo, which was only 
a few feet deep. On the first day DEI 
team requested that greater than am- 
bient wind factor be provided during 
handling to better represent field con- 
ditions; a Douglas B-26 was parked near 
the area and engines run up, providing 
wind of approximately 35 mph. across 
the site with gusts of 30-40 mph. AMF 
team emplaced first stage, weighing an 
estimated 8,000 Ib., in 74 min. 

Key equipment in AMF handling 
system is Coles 3010 crane, which has 
a 100-ft. boom and is capable of han- 
dling loads up to 30 tons. Gasoline- 
electric 3010 has series-wwound motors 
for each motion. On starting any motor, 
the corresponding control he. in the 
cab (there are no gears to shift) is posi- 
tioned and the throttle is depressed 
gradually increasing generator speed 
above idle. 

Equipment is arranged so that the 
engine cannot be stalled, vet accurate 
creeping speeds are possible for precise 
maneuvering. Safety devices to prevent 
overwinding and over-derricking are in- 
herent in the system and a warning light 
system tells the operator when the boom 
is at correct radius for lifting the mis- 
sile, when it is at the right angle for 
slewing it about and when it is at the 
proper angle for lowering. Should he 
attempt to exceed these positions, the 
action will halt and the operator can 
only retreat the boom to the proper 
attitude or lower the load to the ground. 
Controls have to be set into position 
prior to revving the engine in order to 
prevent snatching loads suddenly, which 
might occur if motion were applied 
while engine was at high speed 

Additional feature is remote control 
unit, which permits crane operator to 
position load near silo, then throw a 
switch transferring control to a hand- 
held console used by a technician on 
the ground who is free to walk about 
and precisely maneuver the missile 
stages into place. 

After stages are positioned and lines 
detached, ground operator can slew 
boom away from the silo and control is 
regained by man in cab. 


| 
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your 
potential 


in your present job? 


_ ‘Because ot the diversity and rapidly 

“ @emands for our products, 

' you have the challenging opportunity 
here at Bendix-Pacific to construc: 
tively apply all your talents. 
There are important career positions 
open NOW at all levels in our small, 
independent engineering groups in 
these fields — 


MISSILE GUIDANCE - TELEMETERING 


AIRBORNE RADAR - MISSILE HY- 
DRAULICS & MARINE HYDRAULICS 
SONAR & ANTI-SUBMARINE WARFARE 


Please write W. C. Walker your 
Qualifications or fill in the 
coupon and mail it today. 


W. C. Walker, Engineering Employm't Mgr. 
Bendix-Pacific, Bendix Aviation Corp. 
11600 Sherman Way, No. Hollywood, Calif. 


f am interested in heck ge 
0) Electrical Mechanical Engineering 
tam a graduate engineer with 


not a graduate enginee 


Address 
 — 
Zone 


State 
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SS eat a 


3 SS geome ded, iter 



































SAN ANTONIOCO...IDEAL FOR ELECTRONICS 


Labor Resources... © Hunting, fishing, motor boating, water 


a; . skiing. 
@ Over 3000 now employed in electronics. ; 
cus ® 3 hours to gulf coast and Old Mexico. 
@ Over 2000 now employed in research and 
development. : © Old world atmosphere features the 
Alamo, 4 other Missions, La Villita and 


many other historic sites. 


In addition to excelling in labor resources 


© Ready pool of trainable labor. 


® Manufacturing employees wage rates 


25% lower than national average. (Bu- 
reau of Labor statistics. ) 


© Work stoppage virtually unknown. 


Living Conditions... 


and living conditions, San Antonio offers 
all the other locational factors — good 
government, banks that support industry, 
abundant electricity, natural gas and water, 
excellent sites, good 





transportation and dis- 
tribution facilities, 


SAN ANTONIO 


® Average mean temperature 50.6 degrees 
winter, 84.4 summer. 


ep itable taxes, plenty , ; 

— Outdoor living year round. PS Pamges apts, For a detailed study of your specific needs 
° 2500 ptt : Write Greater San Antonio Development Committee 
oe SRFee SS aes oe 153 Navarro, P. 0. Box 1628, San Antonio, Texas 


All communications confidential 
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WHO'S WHERE 








>> 
4?) 


Continued from page 


Changes 


Charles B. Hazzard, Jr., director of 
Engineering and Optical Divi 
m, Perkin-Elmer Corp., Norwalk, Conn 


narketing 


Arthur E. Peltosalo, general manager 
Electronic Specialty Capacitor Product S« 
Capacitor Department, General Fic 
tric ¢ Irmo, S. C 

Patrick J. Morvisey, sales manager, Elec 
tronic Wire and Cable Division, Chester 
Cable Corp., Chester, N. Y. Also: Howard 


i 


A. Utech, sales manager, Electrical Divi 


John F. Carey, head of military sales 
Electrical Products Group, the Flectri 
\uto-Lite Co., Toledo, Ohio 

James A. Holechek, supervisor-advertising 
ind pul ic relations Fhght Refueling Inc 
Baltimor Nid 

Harold P. Belcher, manager-quick reac 

1 laboratory, and Lawrence R. Hender 
shot, manager-special projects laboratory 
Avion = Division ACI Industries In 


\ i vd la \ a 

William G. Weigel c 
Explosive Ordance Division, Aer 
jet-General Corp., Azusa, Calif 

Defense Programs Department, American 
Potash & Chemica Angeles 
Calif., has appointed: Herbert W. Yeaglev, 
director of defense programs, and James S. 
Murray, director of the Washington, D. ¢ 


manager-custon 


’ 
relations 


Corp.. Le 


office 

Albert E. Jeffcoat, director, newly estab 
shed publhc relations department, Genera 
Pr ion Equipment Corp.. New York 
ny. Y 

John F. Daly, production manager, En 
devco Corp., Pasadena, Calif. Also: Warren 
D. Hancock, sales manager 

B. Howard Dean anager -militarn Y 
tracts, Electronics Corp. of Amernca, Cam 
widee. Mass 

Lucas Emmanuel, gencral manager, Dvna 

(orp Burlingt n Mass 

James L. Wheeler, general manager, D 

Din n, Clearing Machine Corp., divisior 


f U.S. Industries, | 


William H. Foulds, chief development 


ngmect Nlonitor Product or South 
Pasadena, Calif 

John Burt, national tech a] sales mana 
ger, Voi-Shan Manufacturing Ce Culver 
Citv, Calif 

G. Glenn Spence, field ser manager 
Grand Rapids Division, Lear, In Grand 
Rapids, Mich \lso: Jav Britten Miller, 
manager, newly established Southeastern 
district sales office \tlanta, Ga 

Frederick R. Gruner, director of eng 
neering, Purolator Products, In Rahway 
N. |. Howard M. Gammon ceeds Mr 
Gruner as chief engineer 

A. M. Breit, manager, Field Operations 
Division, Land-Air, In 1 subsidiary of 
California Eastern Aviation, In Chicago 
ih 

Lloyd Riddle, manager of purchasing 
Western Air Ling In 

Robert P. Sheehan, chief engincer-newly 


established West Coast ranch (Visalia 
Calif Special Products Division, Spragu« 
Flectri Co North Adams, Mass 
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® Design © Research ® Development 


® Electrical Controls © Gearing ® Bearings 


Projects include constant speed drives, 
hydraulic motors, pumps and other com- 
ponents for commercial and military air- 
craft and missiles. 


Send Resume and Technical Background Data to: 


SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, Ill. 


SUNDSTRAND AVIATION 











NEW ISSUE Sept . 8 52 


$10,000,000 


The Garrett Corporation 


47% Subordinated Debentures 


Due September 15, 1978 


Convertible into Common Stock on or before $ pt 5 68 
at $46 per share, subject to adjustment in certain cases 
Price 100% 

(plus accrued t tr September 15, 1958) 
The Pr y State é 
Pi ; 
5 


Merrill Lynch, Pierce, Fenner & Smith 
Blyth & Co., Inc. 
Harriman Ripley & Co. 


Incorporated 


Lehman Brothers 


The First Boston Corporation 
Hornblower & Weeks Kidder, Peabody & Co. 


Smith, Barney & Co. White, Weld & Co. Dean Witter & Co. 


Hemphill, Noyes &Co. E.F. Hutton & Company Paine, Webber, Jackson & Curtis 


Schwabacher & Co. Shields & Company 


Glore, Forgan & Co. 
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EQUIPMEN USED or RESALE 
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The advertising rate is $31.00 inch for all advertising a ring on - . 
other thon anh P| basis Contract rates on cana = —s = a lines. To figure advance payment count 5 
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3 columns—30 inches—to o page PROPOSALS, $2.70 a line an insertion 
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NOW DEAL DIRECTLY WITH OWNER 
In Stock Now for Immediate Delivery! 


BEECHCRAFT CiéS, DIsS, E18S SIKORSKY §-5i HELICOPTERS 

(me of each available All Top Quality CAA Pour place Commercial Licensed w 

Excellent value and excellent terms ava fresh comple erhau s vith spare 
am be parchaned ndividua AS Is 

esired 

SURPLUS 


Sap © C-46F. Airtine DC-3 and/or Cargo ' 


available f sale with terms fy pivaay 
ease with lowest rates ever 
SNJ SNJ-4 
I oon. 2 Doug 
GRUMMAN WIDGEON 4 PRY-5 
GHA Models with Ranger " ' _ yk 
Custom Me am n cHtuMMAN GOOSE -. casam prtere 
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EXECUTIVE LOCKHEED VENTURA 
jorgeous New Horton & Horton interior, unequalled tor le: be . of ' . 
? “ +4 PRE-STRESSED SHOCK MOUNTS 


anywhere Send for photograph 

265-285 MPH, for the cost of a Beech - For mechanical & elastic controis of shock & vibra 
tantis ite Ratate tien for large missites, jet engines. etc. For ship 

pin torage—assembly with or without containers 
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Immediate Delivery FOR SALE RADOME REPAIR 


We stock, overhaul, and install j Cc Approved facility all Government 
vs A R RAFT agencies for fiberglass reinforced plastic 
PRATT & WHITNEY WRIGHT 

SPECIALLY MODIFIED FOR products. 


B1S30. _B1820 AERIAL PHOTOGRAPHY EUBANKS INDUSTRIES, INC 


—75, -%2, — —5, -72 2855 E. llth Ave Hialech, Fila 


R985 R1340 R2000 ° 4—P-38s 


ond our most popular DC3 engine © 1—TWIN BEECH FOR SALE or LONG TERM LEASE 
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ENGINE WORKS eee Mis: as TWIN BEECHES" 
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INC. HYCON AERIAL SURVEYS, INC. Ren 67%, Miond Epstaun, Me. 
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? HELICOPTERS AIRCRAFT FOR SALE 
sat Roguecd ies immediate —, Lockheed 
' odestar ompletely equipped 
_—- iiiees aad | wa rotating beacon. Many extras. "$69. 578800. 
dD t i ttention H. V. Gausmann 
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FOR SALE 
DC-4’s 


B & E Models 
Sully Convertible 


Overseas & Domestic 
Financing Available 


United States Overseas Airlines Inc. 
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FOR SALE 
SALE — LOWEST PRICED EXECUTIVE HELICOPTER 
. iller 12-C, SER £768 Manufactured Maret 
LODESTAR Met FSS Hours uterion Gree ant Wil 
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CHICAGO " mA JET AGE OPPORTUNITY Professional Personnel 
SAN FRANCISCO for six qualified engineers Requisition 


POSITION VACANT Excellent salary, broad responsibil 
itv, good prospects for future ad 
Transcontinental airline captain needed two vancement this is the kind of NUCLEAR 


day *k as air ft str nt ‘liaiso ’ 
ea Rtesy x Peer ‘ oe ‘ : pportunity being offered now by 


? : i . oat eee es " Mose office United Air Lines in our huge, mod ENGINEER 

fo ‘a. P-8990, Aviation Week rn San Francisco Maintenance Base. 

Plus the security of a position in an In support of a growing nuclear ram 
POSITIONS WANTED industry not dependent on govern- jet development program carried on 
rent contracts in cooperation with the Univ of Calif 


Empire Test Pilot, Engr. Degree McGill U. Of the six men who are selected, Radiation Leboratory. Will also in 
Age 36 desires position tests, commercial preference will be for those with the vestigate nuclear systems aimed at 
or corporation flying 000 Hrs 70 types ‘ . } ' 

: ollo y i o i rrounc t 

from light and heavy to high performance llowing educational oe ker 1 os fligh 

swept and delta aircraft Air Force, Naval and experience: 
and experimental test flight experience. Cur- 
rent in flight simulator design and testing Aeronautical Engineers 
Married, 2 children. Available January 1959 Reactor Technology. Experienced in 
Resume on request. PW-8786, Aviation Week. Electrical Engineers—Mechanical Engineers nuclear reactor design or reoctor test 











Requires either advanced study or 
training at Ook Ridge School of 


Airtine + pilot. age 31, 8.S. math, — et with bachelor’s and preferably a planning 


= ol ay oe nasters degree; and 2-3 years Environment offers opportunity for in 
directly related experience dividual growth, recognition. Program 
backed by the Nation's foremost de 
Resume , y If you feel you have the necessary veloper of romjet engines 
Week background, if you like the challenge 


{ the future, if you wish to share in Fer information, 
oO >» Tt . ‘ s aha 
Ex-Naval Aviator, 8.S.M.E. Degree, ase 26, { . “ Contect: Jim Dale, Manager 
th ) hrs co-pilot DC-6B 5 jet the rewards of an exc iting career Setieedinne’ Casameet 
single e r prop desires pos with one of the leaders in the avia Marquardt Aircraft Co 
shle October 7. 195! a, ‘ion industry, contact R. W. Lackey, 16551 Saticoy Street 
. able tober 1958 tes ’ i 
‘ ae see - ss 3 wy ume Supervisor of Placement, United Air Van Nuys, California 
Lines, San Francisco International 
—_ contract Oct. 1 as administrator Airport. 
yn high priority multi-million contract with 
op executive ex nee n military 


ruction a 


sith ale ee = S 3 Eb UNITED AIR LINES J ma quardt chia 














Airtine Pitet is — hours desires = 
. pilo Hs * T 


Ps current rst-ci , ai 

. class radio telegraph and telephone || yr wr ye xk LEAD ACOUSTICAL 
. Best reference pe . n 

~ Te Ww rite Po - -144 cand Aircraft personnel with 3-5 yeors Experi- ENGINEER 
. TI 77-5729 ; ence on DC-6, C-118 or multi-engine trans- 

port type aircraft with boackgrounds in 
hydroviics electric, redio and rodar Engineer or physicist (M.S. preferred) with 
rigging, instruments. engines, ond props 


© © A & E Tickets Preferred © © © 


One of the foremost mointenance ond ove practical acoustic problems ncluding re 
hav! companies in the U. S. offers you a: 
opportunity to better your present position sponse of structures to roanc 
and to forge cheoed in the field of aircraft 

. . . maintenance Flight Enterprises, inc. in the 
TION offers a quick, effective solution to McGuire Air Force Base Division offers you 
full compony poid grovp insuronce two 
weeks poid vocotion after only one yeor of 
service, ond mony other excellent benefits 


1 
a 





4 to 6 years experience in theoretico! and 


THIS EMPLOYMENT OPPORTUNITIES SEC- 


Jom excitation 


Required for work in acoustic envirmonment 


human tolerance, isolation esting 


your manpower problems. Because its strumentation 


For further information contact C. A. Besic 


readership is confined to just the type of 
For Interview— Supervisor, Engineering Personnel 
men you need, waste circulation is FLIGHT ENTERPRISES, INC 

McGuire Air Force Bose, Bida. 22-15 Dept. M-27 

Wrightstown, New Jersey 
avoided. 
Or Mail Resume To oa : . 
ory tsFCRAPT 

FLIGHT ENTE®PRISES INC Sao 

P. ©. Box 207, Wrightstown, N. J 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS _ 


Engineering Opportunities For: 
¢ SENIORS - DEVELOPMENT 
¢ PROJECT ~- DESIGN 


with E.E. or M.E. degree and appropriate design and 
development experience in gyroscopic instruments 
and controls, servo-mechanisms, or intricate pre- 
cision mechanisms, electrical or electronic devices. 
stability and growth opportunity with a leading avi- 
onics producer whose enviable achievement record 
for 28 years in the industry prompts expansion of our 
engineering staff in these areas of flight reference 
systems engineering: 
® MINIATURE RATE GYROSCOPES 
© GYRO STABILIZED PLATFORMS 
© VERTICAL GYRO INDICATING INSTRUMENTS 
® GYRO COMPASSES & SYSTEMS 
hese creative engineering positions in this advanced engineer- 
ing field afford the “plus” advantage of family living in one 
of the midwest’s most desirable residential cities with attractive 
housing, excellent schools, 2 university extension branches in the 
midst of Michigan’s fine recreational areas. 
EXPENSE-PAID INTERVIEWS 
WITH SELECTED APPLICANTS 
REASONABLE RELOCATION ALLOWANCE 
SALARIES COMMENSURATE WITH 
EXPERIENCE & ABILITY 
Send Resume To: Employment Manager 


LEAR, INC. 


£™ iio 1ONIA AVE., NW. 
Jéar Bet my 
MICHIGAN 





MARQUARDT 


Professional Personnel 
Requisition 








Group Leader— 
CYCLE ANALYSIS and 
MISSION STUDIES 


Responsible for analytical studies of 
advanced engine cycles in support of 
hypersonic ramjet engine research pro- 
gram. Will also be responsible for 
vehicle mission studies in hypersonic 
speed-ranges. Requires extensive ex- 
perience in high speed aerodynamics 
and propulsion cycle analysis. 


Position is in ASTRO, Marquardt’s re- 
search division. Small, responsible 
group offers excellent potential for in- 
dividual contributions. 


Requires degree plus 7 year’s experi- 
ence. Needs combination of strong 
technical and leadership ability 


Contect: Jim Dale, Manager 
Professional Personnel 
Marquardt Aircraft Co. 

16551 Saticoy Street 

an Nuys, Californie 


Marquardt vic. 








USE 
NATIONAL 
CLASSIFIED 














DISENCHANTED 
ENGINEERS 


If your present employer has failed to 
utilize your full potential, why not permit 
us to explore the parameters for your per- 
sonal qualifications with the many 
dynamic young companies in aviation, 
electronics, missiles and rockets, We now 
have in exeess of 4,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why wait? Send resume in 
duplicate at once to:— 


FIDELITY PERSONNEL 
1218 Chestnut Street, Philadelphia 7, Pa. 


(FUEL CONTROL) 


10 years experience in aircraft fuel 
control needed. Unusual oppor- 
tunity with leading manufacturer of 
aircraft components located in New 
England area. Salary 12-13 thou- 
sand to start. 


P-9040 Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 








SENIOR CHIEF DESIGN ENGINEER 


Hydraulic, Pneumatic and Mechanical 
Flight Controls. Aircraft & Missiles 
Salary in line with experience. 


CRESCENT SARGENT CORPORATION 
P. O. Box 3038 TULSA, OKLAHOMA 








IN ALL INTERESTS OF AVIATION 
lf You're Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 











When Answering BOX NUMBERS .. . 


to expedite the handling of your correspondence and avoid confusion, 
please do not address a single reply to more than one individual box 
number. Be sure to address separate replies for each advertisement. 








ADVERTISING 


for bringing business needs or 
opportunities to the attention of 
men associated in administra- 
tive, executive, management, 
sales and responsible technical, 
engineering and operating co- 
pacities with the industries 
served by McGraw-Hill publica- 
tions. For advertising rates or 
other information write: 


Classified Advertising Division 


McGraw-Hill Publishing Co.., 
Inc. 


P. O. BOX 12 
New York 36, New York 
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EMPLOYMENT OPPORTUNITIES 


PRODUCT DESIGN ENGINEERS— 
EE, ME 


Across-the-Board ; m2 
ried | MUL) 
Opportunities 


WITH GENERAL ELECTRIC'S 
MISSILE and SPACE VEHICLE DEPT. 
BURLIN Secrets of the universe continue to unfold 
LINGTON, VERMONT before the searching eyes of CROSLEY 

G-E Component Now Sefing En- engineers. The drama being enacted on the 
tire New Groups to Work On IRBM stage of space is one of constant excitement 
Miecile Lamecene” Piste Mocke and challenging situations. CROSLEY engineers 
nisms, Servos, Missile Arming & are participating in many programs that offer 
Fusing Devices, Vulcan Aircraft opportunities for personal growth and advancement 
Guns 


HERE ARE FIELDS OF CURRENT ACTIVITY: 
LOGISTICS: - 7 
! 5. COMMUNICATIONS 





GROUND RADAR 


Immediate Maintenance Analyst (ME) : 

Packaging Engineer (ME) 2. AIRBORNE DEFENSE 

Openings | « vPro SYSTEMS RECEIVER 
ROUND $ Rt ANTENNA AND MICRO S$ AIRBORNE FIRE 


EQUIPMENT: . . 
for Product Design-Monitor & WAVE EQUIPMEN CONTROL 
simulating equipment COMPUTER ANI SERVO 


Graduate ~ ANALYTICAL MECHANISMS 
Maintenonce & Checkout . 
Equipment (EE) (ME SERVICES 8. TRANSISTORIZED 


Engineers— Pneumatic Equipment (ME) EQUIPMENT 
Mechanicol Handling & Ac- : : 9. GUIDED MISSILES 


cessory Equipment (ME) : ae 
EE ME Unit Proficiency System 0. INFRARED RESEARCH 


EE 








Write us for complete details. We'll send yow literature and 
we'll tell you about the advantages of family living in 
Cincinnati Queen City of the West, Closest to the Heart 
of America There are numerous company benefits and you 


RE-ENTRY VEHICLE: 

Product Design 
Structures (ME 
Arming & Fusing Equipment (ME) 
Training Equipment (ME 


will be paid generous relocation expenses 


Pred Pred ST ea) ae 

roduct Production 

Structures (ME Frank Plasha, Personnel Mgr., yco 
Equipment installation (ME) (EE) 
Mechanical Equipment (ME) 
Electrical Equipment (EE 


Division Headquarters 


AVCO manuractuRING CORPORATION 
SYSTEMS & ANALYSIS 
Dept. 44) CROSLEY DIVISION 


Functional Engr & Overall Systems (EE) 
Arming & Fusing System (EE 

Control System (ME 

Stress Analyst (ME 

Reliability Analyst (ME 

Ground Support Equipment System (EE 


RELIABILITY & QUALITY CONTROL WANTED 


EE’s and ME’s 


p,.cwwiaecer vrmomscseescaeeatens | | PROJECT MANAGER: RESEARCH and DEVELOPMENT 


shores of sparkling Lak¢ Champlaip er 
every other family owns and sails a boat 
ning it teesetie SYOWE clopes”—ouiy’ 86 (AIRCRAFT FLUID SYSTEM COMPONENTS) 

nute lrive from your breakfast table 


1329 ARLINGTON STREET CINCINNATI 25, OHIO 





ites 


Long-established, multi-plant company in Cleveland, Ohio seeks top aircraft 
case send resume in confidence to hydro- hanical desi ineer with prime airplane or missile experience who 


Mr. C. A. Webb, Jr. 





desires opportunity to design new products. Must be graduate engineer with 
Room 58-WN creative and analytical experience and ability. 


Missile Production Section Will work closely with sales engineering. translating advanced customer require- 
MISSILE AND SPACE VEHICLE DEPT ments into specific development programs. and supervise development projects. 
including hydraulic and pneumatic servo-actuators. hydraulic power packages 


G E N E ~ A L £B r LE CTR | C cartridge-actuated devices. and related fluid flow and pressure controls. 


Private office. departmental mode! shop and laboratory facilities provide environ 


on beautiful Lake Champloin 
ment for creativity and accomplishment. All inquiries acknowledged. 


Burlington, Vermont 
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Write P-9004 Aviation Week, 520 N. Michigan Ave., Chicago 11, I 

















EMPLOYMENT OPPORTUNITIES 








ASI 
ENGINEERS & SCIENTISTS 


Here is your opportunity to grow 
with a young, expanding subsidiary 
of the Ford Motor Company. Out 
standing career opportunities ar 
open in Aeronutronic’s new RE 
SEARCH CENTER, overlooking 
the Pacific at Newport Beach, and 
the facility in Glendale, California 
You will have all the advantages of 
a stimulating mental environment, 
working with advanced equipment 
in a new facility, located where you 
can enjoy California living at its 
finest. 

PhD and MS RESEARCH SPECIALISTS 


wit 7-years experier eat ans 


rechanics 


hermodyn 


PROPULSION ENGINEERS 
exper e n liquid and « 
sign and test. Familiarity 

fer problems in engines desirs 
on program of wide scope 


Designed advanced moepts In ro 

ponents, and for missile proj« 
ADVANCED AERODYNAMIC FACILITY 
to encourage DESIGNER. Ady anced degree desired. 1 
mentation of advanced aerodynamic test 


els asma-jets, ar hyper-v < s 


your creative process 


STRUCTURAI ANALYSIS SECTION 

SUPERVISOR with & « if are ©x 

‘ uding supervision n the mise 
luate degree f esig 


If you are a trained engineer or scientist seeking to apply your own imagination 
and ingenuity to developing advanced detection, control, or communication 
systems, you want Conditions designed to encourage your creative process. 


After conducting surveys on many locations, the Bendix Systems Division FLIGHT TEST & INSTRUMENTATION 
selected 56 acres adjacent to the Engineering campus of the University of ENGINEERS 
Michigan as offering the best site for its new home and for creative work ee Been nega 
The Systems Division, serving as the focal point for systems planning . ; 
within the Bendix Aviation Corporation, is housed in a new two-story struc- 
ture. Equally divided between laboratory and office space, this modern 
building offers full facilities for encouraging your finest work 

The proximity of the University of Michigan, as well as Bendix personnel 
policies, permit you to attend day classes. The friendly town of Ann Arbor 
offers you the low-pressure life of a small town combined with the cultural 
advantages of a large city. 

For greater opportunity in weapon systems planning, research 
development, along with more comfortable living, you are invited to write 
Bendix Systems Division, Dept. A106, Ann Arbor, Michigan 


eas 


~~ 
— 








; re iaitice AERONUTRONIC SYSTEMS, INC. 
Bendix Systems Division Sy SB | icon TS 


ANN ARBOR, MICHIGAN Chapman 5-665! 
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An invitation 
to 
senior scientists 


and 
engineers 


EMPLOYMENT OPPORTUNITIES 


A $14,000,000 8 & D Center, 
housing 9 new laboratories, was 
revealed as core of Republic's 
$35,000,000 Research and 
Development Program at recent 
announcement by Mundy |. Peale, 
President, and Alexander Kartvell, 
Vice-President for Research 

and Development. 


..«- 10 join Republic Aviation’s new 
$35 million Research and Development Program 
for spacecraft, missiles and advanced aircraft 


In announcing Republic’s $35 million research and development program, designed to arrive 
at major b hroughs in the aviation industry's transition to astronautics, Mundy I. Peale, 
President, set the following objectives: 

“... ACCELERATION OF PROJECTS ALREADY UNDER WAY AT REPUBLIC 

ON LUNAR PROGRAM FOR MANNED SPACE VEHICLES, AND MISSILES 

TO DESTROY ORBITING WEAPONS, AND INITIATION OF INVESTIGATIONS 

LEADING TO NEW CONCEPTS FOR INTERPLANETARY TRAVEL.” 

“...RADICAL NEW FAMILIES OF LONG-RANGE AIR-TO-AIR MISSILES AND 

AIR-TO-SURFACE BALLISTIC MISSILES FOR STRATEGIC AND TACTICAL 

AIRCRAFT.” 

“... VERTICAL TAKE-OFF FIGHTER-BOMBERS, HIGH-MACH FIGHTER- 

BOMBERS, AND SUPERSONIC TRANSPORTS.” 


Alexander Kartveli, Vice-President for Research and Development, emphasized that Republic's 

-o~ “will not duplicate in any way investigatory work currently in progress elsewhere, 
ut will stress novel concepts and new approaches to basic problems of missiles and space 

technology.” 

The program includes construction of a $14 million R & D center to house 9 new laboratories, 

and anticipates doubling the present research staff. 


Senior men interested in the new possibilities created by a simultaneous exploration of all 
aspects of Flight Technology are invited to study the functions of the new laboratories for 


more detailed information: 


SPACE ENVIRONMENTAL DEVELOPMENT LABORATORY 

To simulate space flight conditions and test missile, satellite 
and spacecraft systems and components; investigate human 
engineering problems. 

RE-ENTRY SIMULATION & AERODYHAMIC LABORATORY 

To study hypersonic shock dynamics, real gas effects, heat 
transfer phenomena and magnetohydrodynamics. 

MATERIALS DEVELOPMENT LABORATORY 

Study effects of high velocity, temperature, and space environ- 
ment on materials for spacecraft, missiles and advanced weapons. 
GUIDANCE & CONTROL SYSTEM DEVELOPMENT LABORATORY 

To develop and test guidance and control systems for space- 
craft, missiles and aircraft. 


ELECTRONICS DEVELOPMENT LABORATORY 

Study and explore all problems connected with highly special- 
ized, complex electronic systems required for advanced forms 
of spacecraft, missiles and aircraft. 


ADVANCED FLUID SYSTEMS DEVELOPMENT LABORATORY 

To develop and test fluid power systems for spacecraft and 
missiles capable of operation under extremely high tempera- 
ture, high pressure conditions 


MANUFACTURING RESEARCH & DEVELOPMENT LABORATORIES 

To develop advanced manufacturing processes and techniques 
for materials used in missiles and spacecraft. Laboratories for 
each of the following areas : Non-Metallics, Metallics, Welding 


Qualified men are invited to write directly to: 
A. Kartveli, Vice President, Research and Development 


STEP Rssss“se AVIAIrVawy 


FARMINGDALE, Lonc IsLanp, New York 
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EMPLOYMENT OPPORTUNITIES 


nance 
tractor for some of ‘the 
most complex oon | 
systems ever conceived— 
including POLARIS 
project fire controland 
guidance systems and * — 
TALOS handling and 
launching equipment. 
Based in Pittsfield, Mass- 
achusetts — heart of the 
Berkshire fishing and 
skiing country—the Ord- 
nance Department offers 
professional advance- 

. ment in a winter and sum- 
nee apetinns. Reaetien, 


"IMMEDIATE OPENINGS 





MARQUARDT 


Professional Personnel 
Requisition 








AERODYNAMICIST 
Internal Flow Systems 


To formulete and test inlet systems 
end exit nozzles for hypersonic air 
breathing propulsion devices. Create 
new designs for advanced and unique 
engine configurations. Supervise areo- 
dynamic design of hypersonic free jet 
and wind tunnel research facilities 


Five years’ experience in internal flow 
and fluid dynamics analysis. Requires 
Mechanical or Aeronautical Engineer. 
ing degree with appropricte advanced 
study 


Small work group offers unusual op- 
portunity for professional recognition 
and advancement 


Contact; Jim Dale, Manager 
Professiona! 


Department 
Marquardt Aircraft Co 
16551 Saticoy Street 
Van Nuys, California 


Marquardt. 











New 
“EMPLOYMENT’™ 


Advertisements 


received by 10 A.M. Oct. 10th 
will appear in the Oct. 20th 
issue, subject to space limita- 


tions. 


AVIATION 
WEEK 


Classified Advertising Division 


P. O. BOX 12 
NEW YORK 36 
NEW YORK 








FOR RATES OR 
INFORMATION 


About Classified 
Advertising 


Contact 
~ # " ‘tah Hell Offi. e 
aa Vou 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-695] 
R. H. POWELL 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 


CHICAGO, 11 
520 No. Michigan Ave 
MOhawk 4-5800 


W. J. HIGGENS - 0D. C. JACKMAN 


CLEVELAND, 13 
55 Public Square 
SUperior 1-7000 


W. B. SULLIVAN F. X. ROBERTS 


DALLAS, 2 
1712 Commerce St., 
Vaughan Bidg. 
Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 


DETROIT, 26 
856 Penobscot Bidg 
WOodward 2-1793 


LOS ANGELES, 17 
1125 W. 6 St 
HUntley 2-5450 
R. L. YOCOM 


NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 


D. T. COSTER - R. P. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. W. BOZARTH 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
WwW. C. WOOLSTON 
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INERTIAL GUIDANCE ENGINEER John V. Prikazsky 
tells why airborne computer development at IBM Owego, 
N. Y., offers him the creative engineering career he 
always wanted. 


“Inertial guidance,”’ explains John Prikazsky, “‘means 
aerial navigation without recourse to external reference 
As an inertial guidance engineer with IBM, | have the 
opportunity to work on completely integrated bombing 
radar-navigational systems. My work is broad — from 
ab studies to the analytics involved in system design— 
everything from shooting the North Star to heat transfer 
problems. That's why | like it — pilus the chance | have 
to take on as much responsibility as | can handle 


Other challenging assignments at IBM Owego 


Airborne analog and e Test equipment development 
digital computer systems ¢ Radar circuits and systems 
Units and systems e Transistor circuit design 
Optics e Magnetic Engineers 


Qualifications 


B.S. or M.S. degree in electrical or mechanical engineer- 
ng, physics, or mathematics, and 
Proven ability to assume a high degree of technical 
responsibility in your sphere of interest. 
FOR DETAILS, just write, outlining background and 
interests, to: 
Mr. P. E. Strohm, Dept. 524W 
Military Products Division 
international Business Machines Corp. 
Owego, New York 


IBM, a recognized leader in the electror f 

field, offers a stable balance of military and commer 
work. You will find ground-floor opportunities for pr 

sicnal achievement at IBM Owego. Liberal company 
benefits set standards for industry today, and salaries 
are commensurate with your abilities and experre 


tes 


MILITARY 
PRODUCTS 


Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie, 
Yorktown, N. Y.; Lexington, Ky.; Rochester, M San Jose, Calif. 








Raytheon Missile Projects 
NAYTHESa> Y 








> 






> 


SPARROW IlIl—the Navy's tenacious, lightning- 
fast, air-to-air missile—is intended for extensive 
ise by Navy fighter aircraft in fleet air defense. 
Sparrow III is a Raytheon prime contract. 


fs 


HAWK—the Army's defense against low-altitude 
attackers—carries out its destruction in the blind 
zone of conventional radars. Hawk development 
and production is under Raytheon prime contract. 





TARTAR—A substantial contract for vital electronic 
controls for this Navy destroyer-launched missile is 
held by Raytheon. This equipment—a tracking 
radar and associated units—enables it to “lock 
on", cling to target's path, despite evasive tactics 





ADVANCED PROJECTS in aeronautical structures 
as well as missile guidance and control are now 
underway in Raytheon laboratories. New facilities 
are continually being added for this work. 









‘ 
Wh VSS 
Mai YS 
PRELIMINARY NEW DESIGNS of tomorrow's mis- 
siles will result from the advanced work being 
done by today’s missile engineers. Raytheon plays 
an important role in this area. 


112 


Raytheon diversification offers 


JOB STABILITY 





FOR CREATIVE 
MISSILEMEN 


Here is an opportunity to free yourself of worry about a job 
that’s here today, gone tomorrow. 


Diversified assignments—only possible in a company with , 
Raytheon’s wide range of missile activities—means security 
not found in one- or two-project companies. You apply your 
creative energies to the many projects you work on, and they 
in turn are your “insurance” against falling into a rut. 








Individual recognition comes quickly from Raytheon’s 
young, engineer-management—men who are keenly aware of 
the engineer’s needs and contributions to missile progress. 


Dynamic Raytheon growth—the fruit of this management’s 
progressive policies—is best illustrated by the fact that Ray- 
theon is already the only electronics company with two 
prime missile contracts—Navy Sparrow III and Army Hawk. 


The next step is up to you. Why not get frank answers and 
helpful information on the type of job suited to your back- 
ground and talents, its location, salary and other important 
details. Write, wire or telephone collect: The number is 
CRestview 4-7100 in Bedford, Massachusetts. Please ask 
for J. Clive Enos. 


sor segeeis ir’. IIR Be ne Cao hh “SR 


RAYTHEON OPPORTUNITIES NOW OPEN IN: 
WEAPONS SYSTEM ANALYSIS - CONTROL SYSTEMS 
* PACKAGING - MICROWAVE + RADAR - SPECIFI- 
CATIONS + MISSILE AERODYNAMICS + WIND TUN- 
NEL TESTING - AERODYNAMIC HEATING + ROCKET 
ENGINEERING + VIBRATION MEASUREMENT and 
DATA REDUCTION 


RAYTHEON MANUFACTURING COMPANY 
Missile Systems Division, Bedtord, Mass. 





MISSILE SYSTEMS 
D/IV/SION 






Excellence in Electronics 
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phase of our work on 
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Satellite Data 


In recently reading the artice titled 
“Scientist Compares U. S.-Red Satellites,” 
by S. B. Kramer, which appeared in Avia 
rion Weex on May 26 (p. 50), I have 
noted several inconsistencies which I should 
be pleased to have explained. 

Mr. Kramer has given a value of 8.7 to 
the parameter B = CpyA/2M for the Van 
guard I satellite; I have calculated a value of 
B = .953 for a weight of 3.4 Ib. and B = 
0566 for a weight of 57.1 Ib. (based on 
i Cy = 9 which is approximately correct 
for a spherical body at high Mach numbers ) 

For Sputnik I, a value of B = .224 is 
obtained for a weight of 184 Ib.. which in 
turn gives an estimated lifetime of 200 days 
based on the data in Table III and Fig. 1. 
I have assumed a constant orbital period 
1 not too stringent restriction simce the 
period decreases significantly during the 
last few revolutions only 

I presume that Mr. Kramer estimated the 
lifetime of Explorer I, Explorer HI and 
Vanguard I satellites using the information 
of Table III and Fig. 1: I should like to 
note, however. that I find no correlation 
between the actual lifetime of Sputnik I 
and an estimated lifetime using the data 
preseated by the article 

Any clanfication on 
be appreciated 


your part should 
Perer T. GurTrMan 
Hawthorne, Calif 

Aviation Week forwarded the foregoimg 
letter to Mr. Kramer for his comments, and 
his reply tollows—Ed. ) 

Thank you for forwarding to me the in 
guiry from Mr. Guttman concerning my 
comparison of the U.S. and Russian satel- 
lites 

The answers to Mr. Guttman’s questions 
tollow 

1) The use of Cp = 29 is not correct at 
orbit altitudes. At altitudes of 75 mi. and 
higher, the mean free path between col- 
lisions of atmospheric particles is so large 
that the concept of continuum fluid me- 
chanics is not valid. One must then look 
to the kinetic theory of gases for a better 
mderstanding. Using such theory the value 
of Cp is 2 for a sphere or some slightly 
arger value for other shapes—this depending 
on vehicle attitude and shape with respect 
to the “air stream.” Further references for 
this phenomenon are 

a) “Aerodynamic Drag,” by S. F. Hoer 

ner 

b) “Theoretical Aerodynamic Character 

istics of Bodies in a Free Molecular 
Flow Field,” NACA, TN 2423, July, 
195] 

c) Report 5132, “The Newtonian Diffuse 
Method for Computing Aerodynamic 
Forces,” by W. A. Gustafson, Lock 
heed Missile Systems Division, dated 
Aug. 28, 1958. 

2) Calculation of B for Vanguard I (test 
vehicle, the scaled down satellite) should 
have been 2.12 which yields a lifetime of 
same 120 years. As to where B = 8.7 came 
from, read below. 

lhe calculation by Mr. Guttman for the 
value of B for the empty conical shell, also 
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on an orbit near that of the Vanguard satel 
lite, is incorrect by both his calculations and 
mv own. Evidently the area of this conc 
projected to the “air stream”’ is very different 
from that of the satellite. Mr. Guttman ap 
parently changed only M in CyA/2M m 
his calculation and neglected the area 
change. That accounts for his error in his 
calculations. Since for.the cone one has 
both a projected dase area to consider as 
well as a side-on aspect, two values for B 
are obtained: if it is moving so that the 
longitudinal axis is parallel to the “air 
stream,” then B is (for a 30 in. base) about 
6.5, using C; 2.4. If we use a side-on 
aspect, longitudinal axis perpendicular to 
“air stream,” the B is something like 8.3 
No doubt some average of these two should 
be used since the cone is almost certain to 
be tumbling in its orbit. At this point my 
suspicions are aroused as to the origin of 
B = 8.7 for the satellite. As one may in 
dependently note a slight variation in the 
side-on aspect for the cone would have given 
that number and so I probably did that and 
subsequently misread it in later copying 
3) Change Cp to the correct value of 2 
and B becomes .516 vielding the 96 day 
answer for Sputnik | 
4) Table III prepared in October, 1957 
as noted in the article) could not be used 
for the lifetime calculations for the Explorers 
or Vanguard I small satellite. These satel 
lites were not in orbit at that time. Table 
I is the source for lifetime data calculations 
Sputnik I data certainly is correlated therein 
Table LI notation of Vanguard -I was merely 
as a designation for the nominal vehicle 
full scale satellite as can be noted bv looking 
at the last value (# 54) noted for the Van 
guard-Sputnik launching vehicle comparison 
5) A revision of the of B for the 
Explorers deduced from the demonstrated 
lifetime vields a value of B = 1.62. Previ 
ous values were somewhat in error due to 
our lack of knowledge of vehicle attitude in 
traversing its orbit. I expect that these an 
swers will satisfy Mr. Guttman 
Saunpers B. Kramer 
Spacecraft Department 
Lockheed Aircraft Corp 
Missile Systems Division 
Sunnyvale, Calif 


Headwind and Stall 


Mr. Allen W. Haves’ letter (AW Sept 
8, p. 118) re your Aug. 18 reprint of the 
CAB accident report indicates that he, too, 
has learned to flv and thas reached a stand 
ard where he feels qualified to write on 
“aerodynamic circumstances” and “aero- 
nautical facts of tife’’ without really under 
standing what he means 

His fantastic idea that a sudden increase 
in headwind can cause a descending aircraft 


vahue 


to stall is typical of the weird notions to be 
found among pilots and should be classified 
with the danger of the downwind turn. A 
sudden increase in headwind would actual! 
have quite the opposite effect 
Somehow it is possible for the occasional 
pilot to become qualified without having any 
aptitude for his job and, as would be ex 
pected, this fact is responsible for the occa 
sional accident W. Wen 
W innipeg, Canada 


Airmanship Point 


Your correspondent, Allen W. Haves 

AW Sept. 8, p. 118), is quite correct in 
stating Power is the altitude an 
not the speed control.” 

However, he is a little too quick to 
condemn Capt. Harpham’s flying training 
as his subsequent remarks disclose his own 
lack of appreciation for the finer points of 
airmanship 

It can be shown that, for 
tion of aircraft attitude and 
sudden increase in headwind 
transistorv reduction of angle of attack, not 
an increase as Mr. Haves postulates 

GranaM THOMSON 
Santa Barbara, Calif 


LABS System 


1 given condi 
sink-rate, a 
results in a 


The low altitude bombing system men 
tioned several times in both the editorial 
p. 21) and Dave Anderton’s fine Farn 


borough report (p. 26), in the Sept. 8 issuc 
is manufactured by Minneapolis-Honeywell 
Honevwell LABS system is now on all U.S 
fighter bombers and two bombers, half-dozen 
Navy aircraft, Royal Air Force and Rova 
Navy planes and MDAP fighter bombers 


A new version of Honevwell’s autolabs will 
be demonstrated bv an F-100F at Nellis 
AFB next month Tom BaRNHART 

Aeronautical Division 


Muinneapolis-Honeywell Regulator Cx 
Minneapolis, Minn 


Over-Aged Destroyers 
on you, Swivel Neck! Your lack 
of experience is obvious, otherwise you 
surely wouldn't have that an 
“ALPA” pilot could be wrong; they've got 
Cisco, Specht and Marsh, to name a few 
to prove it 

Don't feel badly, though, for if Clarence 
Sayen has his way you'll have a lot of help 
in the “shoe store’” (AW Sept. 8, p. 118 
Bear in mind that ALPA, under Saven, has 
broken one group of mechanics ( Braniff’s), 
has said the flight engineers must go, and 
will probably fire all the CAA employes fo: 
they are, according to Mr. Saven and com 
pany, “irresponsible.” 

Some military pilots may be allowed up 
in the wild blue if they promise 
bright” not to get in Clancy's 
don’t worry, “Pal,”’ Clancy and his “experi 
enced” over aged destroyers will protect the 
“shoe store” with their transports! 

Mecuani 
St. Paul, 


Shame 


suggested 


“honor 
way. but 


Minn 
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